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m any modern rofrigeralor 0 tn he MECHANISM 


‘OOK to the mechanism. The mechanical 

unit of a refrigerator not only determines 

its life but what is even more important, the 
dependability of its service. 


NATURAL RADIATION 
Heat rises. The General Electric's simple 
mechanism is placed om top to take advantage 
of this law of nature. Heat is drawn up and 
out of the cabinet and into the ancorered coils. 
Natural radiation dissipates this heat into 
the air. Only the General Electric employs 
this simple principle which eliminates the 
necessity of mechanical cooling devices. 


Fifteen years were spentin developing theG-E 


Jain the G-E Cirle, A special progrem for seomen eery seth day at 
1 bragram for th whole family. (Easera Standard Tim) 


GENERAL @ 


mechanism. Within the steel walls of the 
Monitor Top it is guarded against air, 
and moistur y sealed, 
MAZDA lamp. The G-E requires no atten- 
tion—not even oiling. 


The sturdy cabinet of All-Steel construction 

isa fitting companion to the famous Monitor 

‘Top. Both unit and cabinet of all G-E refrig- 
erators are guaranteed. 

NEW LOWER PRICES 

Newlower prices now make theGeneral Elec- 

tric an even more outstanding value thanever. 
General Electric Co., Electric Refrigeration 
Dept. Section M6,Hanna Bldg.,Cleveland,O. 5 
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EXTRA MONEY 
TO ENJOY 


By a few thousand dollars 
“in the clear” makes life more 
carefree—while yielding you in- 
come for extra pleasures. 

Your odd change—33 cents a 
day — $9.75 monthly — builds 
you a cash surplus of from $1500 
to $4,000, under the Investors 
Syndicate Plan, | 

Or—$26.00 monthly creates 
from $4,000 to $10,000, yield- 
ing you annual interest checks of 
from $220 to $550—for club 
dues, vacations, travel, or other 
pleasures. Meanwhile your p 

ipal remains untouched—an 
anti-worry surplus—ready for 
‘emergency or opportunity! 

During 1931, its 37th year, the 
Investors Syndicate Plan deliver- 
ed over $3,600,000 to clients. 

Seven attractive theft programs, for 


‘reating eash or income estates of from 
$1,500 to $100,000, are cle: 
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ation’s BILLIONS 
NOW Beamon the Banks 


By LEON MEADOW, Financial Editor { 


LETTER received by the Financial 
Department the day before this 


was written seems so well timed 


in the Jight of present conditions, that we 


‘money in banks. 
y sailed the 
Jnse-Steazall Bill with great enthu~ 
jm. Thouzh not thoroughly versed 


financial matiers, I did draw the 
neral conclusion from these reports 
that this Bill would lessen the possi- 


ity of the averaze bank having to 
suspend operation because too many of 
its assets were “irozen” in character— 
‘hough the bank is actually solvent, 
Would you have any facts which 
right show if this Taw has done 
thing ta improve public confidenc 
either by’ balting ‘the suspension of 
Banks, or by reducing the number of 
Danks “ia” eificlt perhaps 
through mo great fault of their own? 
Sincerely yours, 
Wittis Austin, Queens, LT, N.Y, 


Mr. Austin raises 


teresting ques- 
asures recently devised 
10 protect and help 

hhaye been unu- 


by the Government 
solvent banks ind 
sually effective in a short time. One, as 
hhe mentions, is the Glass-Steagall Bill, 
‘The other is the organization of the Re 
construction Finance Corporation—now 
fn full operation. 
Don't let the continued low level of 
‘you to the fact 
has taken 
ce in our banking system—and that 
yprovement, in tura, is instrumental 
in bringing back that all-important factor. 
confidence,” which must necessarily pre- 
cede any general business improvemen 
During the last two years a great many 
banks have been forced to close_t! 
doors. In normal years, the total of such 
suspensions, usually due to inefficient 
management, is well below 1000. In 1926, 
a relatively poor business year, abo 
banks were forced to suspend operations 
—and that figure was the highest for the 
fine year period from 1921 to 1929. But 
30 the total jumped to 1.345—and in 

1 to no less than 2,290. No wonder 2 
near panic among bank depositors ensued 
which, unfortunately, lead to further 


cembarrassments. 
‘The irony of it was that most of these 
suspended banks were solvent—although 
not in liquid condition—and shouldn't 
hhave gone down at all, They were solvent 
because their assets more than offset their 
Hiabilities—but the difficulty in most cases 
arose from the fact that a large propor- 
tion of these assets could not be liqui 
dated, ‘They were frozen in real estate, in 
commercial loans, or in_practica 
saleable collateral’ securi 
bank's assets should be in as liquid a state 
as possible, and must be able to mect even 
‘more than'a normal withdrawal of dey 


‘age bank had become even fess liquid than 


‘usual, and was faced with 
swithdrawa 


mn even larger 
the heart of 


realized the 
remedying 


ded several 
of w permanent, 
others temporary, but all designed to ine 
crease the borrowing power of banks jn 
needy circumstances. Ih other words, such 
hanks, if the emergency should aise, will 
bee in a position to raise much more easily 
and quickly than otherwise the cash re- 
quired to meet the demands of its deposi- 
tors. At the same time, this excellent le 
hse removed the cause for fear, iat any 
future Gime linge. withdrawale of gokl 
should take place again by forcign coun- 
tries. The Bill has done this by releasing 
the surplus gold above the 40% required 
WY law to support outstanding note issues 
(Currency in circulation). It is calculated 
that some $700,000,000 more gold can now 
he shipped out of the countey than under 
the previous law without impairing our 
legal gold status. Although this seems al- 
‘most superfiuous in view of the already 
enormous oversupply of gold holdings ia 
this country, nevertheless. this measure 
means an added safety factor 

‘The Reconstruction Finance Corpora~ 
tion, now in actual operation, has been 
formed to make loans to financial insti- 
tutions, ete. which are eligible to relict. 
‘This field is broader than that of hanks 
alone, including for example, railroads— 
and also explicitly mentioning in its pro- 
Visions “National and State Banks. Siv- 
ings Banks. Trust Companies and Build- 
ing’ and Loan Associations,” who, undet 
certain conditions, can apply to the Cor- 
eration for final aid in the form of 

Aided by. these two measures—the 
Glass-Steagall Bill and the Reconstruction 
Finance Corporation—banks which are 
intrinsically solvent, should no longer face 


POPULAR SCIENCE MONTHLY 


NATION'S BILLIONS NOW 
BEHIND THE BANKS 


the necessity of closing their doors as a 
result of a temporary run on their cash 
resources by unduly frightened depositors. 

We mentioned before that these meas- 
ures have proved unusually effective in 
the very’ short time they have been in 
‘operation—and here is proof of that state- 
ment 

"There were 353 bank suspensions dur- 
ing December, 1931, During January. 
1932, they numbered 372, and then fell 
off during February to 128. But, for the 
four ‘weeks ending March 24th, they 
dropped to a total of, only 31. For the 
third week in this period they numbered 
only 10, for the fourth week, only 7. And 
in this last week, six banks reopened— 
0 that the net loss for the period was 
only one bank! ‘These figures tell their 

story, and testify to the very mate- 
rial improvement that is noticeable in the 
all-important banking situation of this 
country. 

We should like to point out to Mr, Aus- 
tin, and to our other interested readers, 
the significance “of this. improvement 
Depositors can again take a sane attitude 
toward the banks. Hoarding, which is 
never sensible, is now less sensible than 
ever. Normal credit channels are again 
opened up, to take care of the needs of 
deserving. enterprises and business men. 
| To sum it all up—ie means that a firm 
| foundation has been laid to restore public 
| confidence and to prepare the way for 

gradual, although possibly stow, building 
Uup of better business conditions, increased 
employment and greater material welfare 
| for our entire country in general 


| To Help You Get Ahead 


HE booklets ited below will help every 
| Tete eats al pn 
Thy wl 


be sent on request 
The Investment Aspect of Life Insurance, 
by M.A. Linton, presents life insurance a 
th eeeingly "wohl invent Sn 
Well" asa form of protection. Provident 
Mutual Life Insurance Company of Philadel 
phi, Pennsylvania, will mail" complimen- 
{ary copy upon request 

Tefore 68 and After explains the fell dee 
tails of « Keticement Incomes with full Lite 
Insurance, Disability and "Double Accident 
benefits. Sent’ on request by The Equitable 
Life Assurance Society, 393 Seventh Avenue, 
New York City. 

How to Get the Things You Want ells 
hwyou ea us insurance san ative Part 
Gf your program for getting ahead financially. 
Phoenix” Mitual Lite Ineueance ‘Company: 
328 Elm Steet, Hartford, 

you this booklet on request. 
Enjoy Money shows how the regulae fnvest 
‘nent of comparatively small suns under the 
Invesoes Syndicate Plan, wid 

pounding of S¥%e, interest, 
manent income producing estate, a financial 
reserve for 4 business, ot a fund for univer 
sity education ‘or foreign travel. Wate for 
this booklet to Investors Syndicate, Tnvestors 
Syndicate Building, Minneapolis, Minnesots, 
See How Easy Te Ts rcs how ic is posible 
to stat off with 4 definite plan for Geating 


> will send 


cial security. Gee your copy of this booklet 
7 writing. #9 Postal Life’ Insurance Com. 
pany, 311 Fifth Avenue, New York Cisy- 


an immediate estate leading to future fnan- | 
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WERE'S ANOTHER “BLO” AD. GUESS 

SOME PEOPLE ARE PRETTY CARELESS. 

BUT FLL BET COULDN'T BE GUILTY. 
|AND NOT KNOW FT] 


LATER 


‘THATS NO WAY TO TREAT A 
FELLOW! CLAIRE HAS TURNED. 
ME DOWN THREE TIMES NOW 


NEXT DAY 


| 00 Busy To see ME AGAIN. 
"WATS WHAT THEY ALLSAY. 
FAL Lose my 08 IF 100N'T 
ceruontonoens S| 
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FUL BE FRANK, YOULL 
NEVER CET ANEAD UNTIL 
YOU GETRID OF "8.0°—ANO 
THATS $0.SiMPLE— 
WITH LIFEBUOY? 


THREE MONTHS LATER } 


CLAIRE, GUESS WHAT's 
HAPPENED? IVE WON 
FIRST PLACE IM THE SALES 
‘CONTEST. LET'S GET 
MARRIED SOON DARLING, YOU'RE 
‘WONDERFUL! TH 
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By referring to the advertisements on the 
low, you can solve a great many problems. 
tisers in Popular Science Monthly offer valuable catalogues of 

1nd instruction. - Others will 
send you samples of products ranging all the way from shaving 


tools, or booklets of information a 
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a astieied return the package with 
le lade that’s really designed for — the unused bladesand 
© you. Buy a package of Probaks — will refund the pure 
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OIL 


HEAT 
for Every 


‘Automatic 


‘0 LONGER are the comforts and 
‘convenience of oil heat confined 
to the main heating system of an 
‘expensive home, Small, econom- 

{cal oil burning units now available from 

4 number of manufacturers make it pos- 

sible for the owner of a small home, the 

summer cottager, and the rural re: 
to enjoy the benefits and case of cot 
of this modern fuel. 

Operating on the principle of natural 
draft domestic bumers, these compact 
units vaporize light furnace oil by their 
own heat and burn the resulting gas with 
a clear blue flame containing the maximum 
Of heat with the minimum of dirt and soot. 
A small valve lever controls the flame 30 
that a wide range of temperatures is avai 
able. Single burners, under average condi- 
tions, have en operated for as litle as 
fone cent an hour 

‘So flexible are these small burners that 
they can be installed es existing coal 
tr wood heaters and gas- or coal-fired hot 
water heaters, giving finger-tip control 
heat and hot water without’ ashes, coal 
scutes, and wood piles. Units of this type 
are also manufactured for installation in 
wood and coal burning kitchen ranges, 
where they give clean, simple, and safe 
service, comparable to’ that of a modem 
gas stove. 

‘The home owner who already has a 
large domestic oil burner can use these 
units, combined with artistically designed 


ry 


By R. M. Bolen 


Secretary, Popular Science Institute 


heater cabinets, to heat parlor, 2 
attic room, or ‘any other portion of ‘the 
house not supplied with adequate beating 
facilities. To the summer cottager, these 
units offer a ready means of obtaining heat 
and hot water. 

Large automatic oil burning hot water 


heat a sun parlor, an 


INSTITUTE BULLETINS 


Heating and Ventilating* 

Insulation in Building Con- 
struction* 

Advice on Installing Oil Heat 

List of Approved Tools 

List of Approved Radio Sets 


List of Approved Oil Burners 
‘Starred bolleting 25 cents 


beaters are also available, Like gas-fired 
heaters, these units are entirely automatic, 
being controlled by a fool-proof thermo: 
stat that insures hot water at all times, 
Hot water heaters of this type can be 
Obtained in the powerdriven and natural 
draft types, the only requirement bein 
that electricity’ be available. Separate 
automatic units can also be installed i 
gas-fired water heaters, Installations havi 
shown lower operating costs than is pos: 
sible with any other automatic method of 
heating water. 

‘The comforts and convenience of these 
oil-fired burners compare only in a small 
way, however, with the fully automatic 
domestic oll ‘burners for main, heating 
plants, These large burners, available for 
Installation in regular furnaces or as a 
complete unit, remove the human equation 
from the heating problem, Delicate therm- 
costats, sensitive to the slightest tempera- 
ture change, control the burners so that 
an even temperature is maintained. Be- 
sides the convenience of it, it can be read- 
‘seen. that such a system promotes 
efficient fuel consumption, since the burn- 
er operates only when the temperature 
Grops below the desired level. 

Those readers who desire further in- 
formation regarding small burners for 
heater or stove use or the large domestic 
heating plant burners can obtain it by 
writing to the Popular Science Institute, 
381 Fourth Avenue, New York, N. Y. 
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TWO BOOKS for LESS than the PRICE of ONE! 
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sere whan bic pris bp Tree ay oe se ee 

MANUAL for $1.05 less! fee ie s emporcyopprni for yout sve $1.05 fm the elt $3.0 
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THE HOME WORKSHOP 
MANUAL 


Will show you how to make hundreds of things for yourse 
be your own furniture builder—electrician—radio expert—ps 
rator—toy maker—model mechanic—garden crafesman—metal worker— 
bout builder—and general all-around construction and repair man, 


, how to 
ter—deco. 


Detailed diagrams, pictures, descriptions 
496 pages - - - over 500 illustrations 


Complete Plans for 125 Different Jobs 


Just the book you've always wanted. It gives you clear, complete, 
and simple directions for doing expertly all those jobs of craftsman- 
ship you've often thought of doing, and suggests scores of others you 
can easily do with the proper directions. Put this handbook in your 
tool chest for quick reference—follow its plans and directions 
every time you have a job to do with tools—and it will soon make an 
expert of you. It’s a mine of ideas for making useful things, a whole 
library of practical plans and usable directions. It offers the most 
expert guidance, fr its material has been prepared by twenty well 
known specialists in as many fines of work, and has been approved 
by the "Home Workshop’ Department ‘of POPULAR. SCIENCE 


FREE 


Famous 256 Page MANUAL 


of Home ° 
Repairs Fix It 


3 Yourself 


A reat book crammed with hun: 
dreds! of real money-saving ideas on 
hhome repairs you can make yourself 
Filled with simple diagrams and cleat 
pictures that make i easy for every 
{ne to do these money-saving jobs 
Take advantage of this amazing bar 
sin offer now-—and get Fix It Your: 
Self FREE, 


"ORDER ON THIS COUPON. 
Science Publish 
S88 Fourth Svenner noe You hv. 


lene sed mea copy of the seule $5 ein 
py a $5 et 
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Peck Up, Daydreamers, for 
the World Is All Yours 


Ar tur hide shop, someone bored a hole 
in the wall just outside the door, and stuck 
1 eall’s tal in it. ‘The old ‘Professor came 


dlong, and stopped to study out how they 
had got the calf through the hole, Dr. Poi- 
fenberger states that only children, and grown 
people with an inferiority complex, daydream 

All play 


And draw on their imagination. 
writers, act 

Writers of fet 

be trubled tha way. 
think the person that 

thas to work at common 


ity to lift himself out of 
Wy daydreaming, hs 
A superiority complex. 
Without cost, regardless 
of-ime or ie, be ean 
soar to any height be 
‘wishes, He can com 
mand] the whole show, and arrange his actors 
to suit himself, and without a cent of cost, 
too, As for riding past the station, he i m0 
‘more liable to do s0 than is Dr. Pollenberser 
‘or the Professor trying to figure out how they 
sot, the calf through the hole in the wall 
“RDN, Bonita, Calf 


Rocket-Driven Plane in 
Space Could Go Some! 


infECK: wanes up several guetins rez 
ing interplanetary: travel, First a. propeller 
‘works because it gives a backward motion 
to the ale Newton's iw of motion sate: 
ction and reaction are equal and opposite. 
‘The force applied to the air and to the plane 
are equal and in opposite directions. Tn 
‘empty space there would be no reaction with 
4 propeller. In the ease of the rocket, the 
motive force fs applied in driving the Eaves 
out of the rocket. Again the fore is appli 
equally and in. opposite directions. to. the 
rocket and to the sases. While the plane is 
luseless in. space, the rocket is at. Its best 
because there is) no friction to retard the 
motion. Anyone cin easily prove this if be 
measures the recoil of a revolver shot in air 
aud in vacuum, In order to reach the mone 
‘with the least expenditure of energy it woul 
be necessary to teavel at the highest accelera 
tion that the human body could stand, The 
trip could be made in less than half a day, 
‘anda maximum velocity of several miles 
Ger seam woul bereached safely LEC, 
in Diego, Calif 


The Radio for Oscar, but 
@ Phonogeaph for Him 

Tunxe, cheers for Oscar, the wax dummy 
‘wilt a microphooe ear who Hstene to orchestra 
Tehearals at Philadel 
Dhiay a8 told ina ree 
Eent' ive of Porc 
Serrsce Mowrmay. We 
‘need more Oscars. They 
Could sit and ten with 
thelr unsenstive eas to 
the evening radio. pro- 
fram, while we pet out 
the old family. phono 
graph and dust off the 
eordsy devoid, hap 
pily, of all advertising 
UrivelERG, Joplin, Mo. 
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This Tiny Criticism May 
Seem Like a Boost 


T wave been a reader of your magazine 
for about fifteen years, and am positive itis 
substantially betier than the smaller edition 
of the prewar days.. Your articles are good 
Sind my" only. suanestion would be to make 
them just ® trifle more technical—they’ are 
almost too “popular” at present. Your Home 
‘Workshop section is excellent, and to me the 
riost interesting. part of Porctax Scixce 
Moxriy. ‘The blueprint service is compre- 
hensive and a godsend. Have built six ship 
models from your articles and blueprints, and 
Hike the articles on. furniture building. ‘The 
whaling ship by. Captain McCann will be 
ell rteeed by yout readers BURLY, Cl 
nati, Ohio. 


Anyway the Training Won't Hurt 
the Adventurers, Will It? 


1 nao to smile when reading in a recent 
issue that exploring has been included in the 
curriculum of Harvard University, and that 
‘9 diploma. from the new Institute of Geo- 
raphical Research at Cambridge qualifies a 
young man to head an expedition. ‘Though 
Tam not an explorer, T have read enough 
about exploration and talked with enough 
men who have gone into strange lands 10 


as well say that being 
fraduated from West 
Point enables a beand- 
new second lieutenant 
to lead an army. in 
the Geld in war-time, 
for that am Annapolis 
diploma qualifies a 
youngster to take 
‘charge of a fleet. If 
ever there was game 
rigid. apprenticeship and tong 
whence sre eed to Bea moe bor ate 
Hp, that jaime is exploring —BAMeM, 
vanston, Ti. 


Square Roots, This and That 
Clear Up Apple Problem 


Tag ape robe sabmited by PE, 
Yorks fies complicated than he wuld 
Soy” could ready save. Inthe nt pace red 
could realy salve. Th lace 
the erm dome means. a quantity twelve; 
the term gross,a quantity ope hued ad 
foreystoury (and we wil dy the erm 
dred means a quantity. one"indred).” So, 
sthen he say twelve doven he means 12 times 


the square root of one multiplied by the 
square root of a gros—the square ro0t of 1 
X square root of 144. This is 1x 12, which 
‘equals 12 again. And, let us add, the’ square 
root of sixteen hundred is not four hundred, 
but is-4 x10 = 40—ESF, Tallahassee, Fla 


Here's a Plea for Thiety Nights 
of Reading in Each Magazine 

ex could put in writing what I think about 
your magazine you would need to. make it 
Some larger. AY thaty don see why” 
fant make it about three times bigger Wl 
itis pow, so 1 coold put 
in about thirty nights 
tach month reine it 
Tet more good out of 
{your magazine than out 
‘fall the other mazae 
ines and papers put o> 

er Hack month T 

ve a race. with: my 
on, the insant the 
‘matarine comes ino the 
Rouse to see which one 
will tt frst GB 
Russell Point, Obio, 


Another Plan to End the 
Depression Bites the Dust 
T nave just read, the leter of OJ 
our Readers Say." don agree. w 
Spe ein. He says,“ the Government 
fof the U.S, pay every male of flty yeans 
fd over rity Proton of S80" Sethe 
‘nor any. other’ elfrespecting American 
wants chasity. Seco “Let it mt 
maximum price on luets."” Why 
Bother wi anyiing wee hat The 
mt aw that fs 
To tase the arm a dct nes Ted 
point: “Establish a high tariff." A high tariff 
‘wil help the manufacturers, but nat the 
Working’ man, "Fourth point: "Develop '& 
ic sentiment that insists the entire pension 
spent each toonth.” Try and do it Fulth 
point’ "Puta five percent wate tax on male 
Cin" ate tung the working Bele 
hore already ax oo och 


Anyway, Einstein Has One 
Stalwart Defender 
1 vst to defend the Einstein theory from 
the tacks of EHP, Wellington, Ohio, ‘The 
is de to the gravitational ffluence 
Sia ergs am on We Mght toy Ong 
4 lower frequency. 
Should tke to. know 
‘hat he means by ae 
‘spasion” and also 
There he sets the fifth 
Gimenson trom Eine 
Sein? Einstein uses 


conly four and be didn't 
Invent the fourth, How- 
gyer, EUR. uss the 


Einstein, 
ton was disproved long before Einstein offered 
his theory. His phrase, “assuming that gravity 
{5 the effect of the pressure of the ether” is 2 
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hard pill to swallow. Sir Oliver Lodge has 
proven beyond doubt that ether passes 


‘or do about the ether—R.G, Bryan, Ohio. 


Science Butts Its Head Against 
Ghosts and the Occult 


Ir seats to me that science is butting its 
head into many things these days. When it 
Degins to attack an institution as old as the 
world itself—namely” astrology—it is time 
something was done about it by the people, 
You maycall me an old 
umbskutl fogy, but 
re are some wonders 
in'the realm of the oc~ 
cele that scfence bas Yet 


ain, ‘There ae, 
IP you atk mey tot 
who. are tel with 


Supernatural powers 
thateannot be explained 
away by fretting scien~ 
lists, T must say T was 
very, interested. in the 
articles on evolution. They were such amaz- 
Ing fairy tales that 1 could aot walt for the 

chat-new concoction Dr. 
had” prepared J.P, Detroit, 


ing Ficeman’s Car a 
Familiar Sight to Him 


Tse an ardent reader of your magazine. 
1 enjoy especially your articles om aviation. 
T hope there will be many more of ther. 
‘Your article on a college on wheels for fire 

teresting to me in more than ane 
‘way because Chiet Murray's car was a fami 
Jat sight around New Haven a few months 
ago. I haven't happened to, sce it lately. 
Keep up the good work and don't listen to 
all those people who want this or that in or 
‘out, T think you are satisfying the greatest 
imunaber of people in the way you are now 
varying articles. Soie people cam never be 
satiated, to T guess you have your troubles — 
CWP, West Haven, Conn. 


These New Sun Lamps 
Have Got Him Worried 


I run many of your readers, like myself, 
find themselves in the position of wan 
tovuse the new sun lamps but unable to afford 
to scrap costly fixtures to install others which 
‘aid to. be required. How do. these 
special” fixtures difler trom those now in 
tse? Surely they can't he diferent electrically. 
‘Atv if the harmful rays are eliminated by the 
‘bulb itselr why can't these lamps be used 
Jn standard reflectors? It they" rege an 
tacle cannot an adaptor be wed 
tube fied? 1 think an article 
on this Subject would go over well WAH, 
Brooklyn, N. Y. 


But How Will You Get the 
Tape Line Around the World? 


Hears problem some of your readers 
may te gil" ace for oe aed 2 ee 
Sy ented wis relt: Nee ects appre 
mately 25000 ls in 

Srecceey “It You 
Siete see Cpe 
Mound te eh atthe 7 
Saunton as they as 7/7 
youcan possbly stretch f/f 
Wisecriadinet QZ/ 
ten extra feet, then if 
Sale hall te 
Sirartund, how much 
Slit erste een 
the tape andthe sr 
Page 
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Science Is Wonderful but 
Taxes His Faith 


‘Ts is the age of reason, and far be it 
from me to make it otherwise. 1 do not 


‘on the other hard do T bebeve in discarding 
everything grandfather said just because he 
Said it—at least not until comething more 
believable i found asa substitute. Iam 
wondering if the scientists who have very 
bbroadmindedly taken God out of our universe 
haven't become too broad for depth. ‘Science 
thas done wonderful things for this world, but 
if Lam not mistaken, = certain form of it 
Will yet be the rock on which our civilization 
wrecks itself. Tt takes more faith than T 
{for me to think that some ambitious 
t of inorganic matter created itelt a few 
trillion years ago, then proceeded to © 
and throw pieces off until i finally produced 
a cadrene, with a perpetuel strate paves 
plant and’ every wheel in the pi 
Ri'suscee lnor even expnia's dower, act 
aloae a univere—MLGN, Angwin, Calif. 


Here Are a Lot of Things You 
Probably Never Knew Before 


War is gravitation? 1 i Mek frequency 
impulses traveling ia all directions. Where 
does radiant enerey go? Out into space 
Where it is converted nto shorter impalies, 
or gravitation. What is the earth? A small 
particle of matter in 

motion. Impulies of 
gravitation hit it from 
every direction Why 
do we think that. the 


hat things ee 
toward the earth. What 
causes the heat in the 
Interior of the earth? 
‘The resistance 10 the force of gravitation, 
‘The more matter, the more resistance and the 


more heat. At what speed does gravitation 
travel? AE the speed of light. ‘That is, light 
Fides along with the impulte of gravitation. 
=EY,, North Jackson, Ohio 


Your Moon, Old or New, Couldn't 
Change Spuds He Grew 


“Do rorators Grow Bigger When Planted 
in Moonlight 2 sy, nol Te docs pot mat 
fer whether the moon is full, ball-jagsed, 
for down and out. "We have been farmers for 
our generations back and we always planted 
when the ground and season were right, 


‘quality. 
in the fall or Inte frosts in the spring, in 
the full of the moon, do litle or no damage; 
this has been my experience. Why is this?— 
RLR, Worden, I, 


Attention, “Kickers: Read and 
Then Watch Your Step 


For a long time I have been wanting to 
write you a letter telling you that amone 
Your thousands of readers here is at least 
fone that doesnt Kick. T read. your mazazine 
regularly and think itis the best of its Kind 
snd the best on the market, If I find anything 
Tdon’t Vike or am not interested in, 1 always 
think to myself that there are plenty of 
people who do like it, Some of your readers 
Scem to think that the mazazine i published 
for their special bereft and should be edited 
according to their kes and cinizes 1! the 
Kickers don't lke the mazazine, why do they 


read it? It is terribly hard to, please the 
Dablicand T think you are succeeding wonder- 
fully at the job.” Your magazine suite me 


Pret ieee, Sp the good. work 


You're Doubtless Right, Old Man 
but What, Where Is Machin Shan? 


Is A recent issue of Porviar Scirxce, 
Moxruxy Tread your interesting article 
“Seyen Highest Peaks Still Challenge Climb- 
crs," and noted in your lst that Machin Shan, 
‘2 mountain reputed to be higher than Everest, 
is'among a few of the 
pains: Last Novem: 
7, a0 expedition left 
for Tibet to attempt 10 
‘limb and setermine the 
height of Machin Shan 
and to carry oa research 
for the American Dental 
Association. ‘The expe- 
dition, headed by Gene 
Lamb, explores and lee~ 
turer,” is making its 


By 


headquarters. at Lake 
Kekonor in northern Tibet, 


1 feel that this 
the attention of 


egy fall cred. “LALAJe, New ork, 


Put Red for Green and 
Stop Auto Accidents 


Hare's a way to stop these terrible auto- 
mobile accidents. ‘Psychologists have. found 
Ghat the eflect of a red. Ught is irritating, 
It makes a0 automobile driver want to step 
fon the gas and plow straight ahead, A green 
Tight, on the otter hand, is restful and sooth~ 
fing. It makes a driver want to sit still. On 

way to cut down the number of accidents at 
street corners would be to reverse the trate 
light and have green for stop and red for go, 
Then they would. be scientibeally correct, 
Some of your faw-picking subscribers ma 

find fault” with my idea, but if they” don’ 

Me i gia pla have they to oer? 


EAT, Glendale, 


Objections All Noted, but 
Do You Other Readers Agree? 


katana dou the et Home 
fekshop ‘Department ot any magazine 0 
nr fed and you fong artes are generally 
Interesting an istrative. I reais that 9 
tant satiny everyone bt the thing that gre 
toe the unity of abort ks watered 
Among your front pages. You eal yourell 

ila Science but how you recone that 

vith some of thew ie articles fs beyond 
they Tf they were even of genera ileret 1 
ould forpive you. For heavens se, yu 
‘most print such artis do it ina separate 
Imazazine, Ako it you cat out part af my 
Teter and eave out the: wrong parts I'm 
Rng he made alt WAI New 


He Couldn't. by Chance, 
Be a Bit Sarcastic? 


T anc constantly amazed at the genius Poru- 
ax Scurvee Mowtuty 

splays in digging 
‘pew ideas for its re 
erst Avan Instance, soe 
the article about milk 
companies putting rub- 
ber pads on horses’ feet 
to stop noise. Noise, 
bel Tased rubber pce 
on my horses. thirty 
Years ‘ago to. relieve 
them from the shock as 
their feet struck. the 
Philadelphia, Pa, 


stone ronds—BS., 


u 


Ceseip ofetter-head om ovrnmentdrige"C.B. Harts” 


+13 YEARS 


| | OF GOUGING OUT RIVER BOTTOMS 


e1N OPERATION From 
10 TO 


e4 HOURS D 


Ove ov rue rovenesr 
BEAKING JOMS 
1h THE wort 


No place for bearings that lack back- Cutter head drive, pump dive, pamp 
bone...ativer dredge. Notwhen they impeller, eleetrie motors...all operate 
reused on the giant gears and shafts on BASU". Just one of the 9 [20SI" 
fof cutter beads that burrow into Bearings weighing from 
everything from ooze to solid rock. Ibs, each is illustrated hee 
Not when they are used on the great porting the giant interm 
pumps that pick up this mass of on the cutter head dei 
‘materialand convey it. SotheUnited beari is 
States Government does the usual and have been in service 
thing where a tough beari 2thourea day almost everyday. And 
acountere I forgets pie they haven't yet begun to show wear. 
‘When there's no room or time for 
failure,the bearings alwaysare20S7, 
1 ated 
40 Fat 34th Street, New York, N.Y. 
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BALL & ROLLER BEARINGS 


A PROMISE IS ONLY A PROMISE 
PERFORMANCE 


misTory 
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By 


CHARLES W. PERSON 


N LONELY shacks among de 
sand dunes, hidden in tenement 
concealed in old. trunks, under 
broadcasting stations flach out direc 


tions to rum runners at sea. Tracking 
down thi nsmitters is the work 
of specia sleuths of the Uni 
States Department of Justice. Thei 
a thrilling business of which little bas been 


told 
te's radio. station 
struck at that 
business. The ships loaded with liquor— 
and perhaps narcotics and aliens—riding 
the rough waters off shore instantly be- 
come deaf, dumb, and blind so far as 
shore intelligence is concerned, ‘The high- 
powered ship-to-shore delivery fleet 
not function. ‘To set up a new station, 
secure another operator, make, up new 
codes, and get the system working again 
is a job requiring, at best, several weeks, 
In tracking down these tum ring radios, 
crack Government  cryptographers first 
decipher the intercepted cocle messages. 
Then, trained operatives in fast cars begin 
the hunt. Using maps, compasses, and 
sensitive instruments. that indicate the 
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Run to Earth by Uncle 


direction and intensity of radio waves, 
they trace these invisible vibrations of the 
ether to their source. Recently, I was 
privileged to follow one of these exciting 
raids on a “marked station.” 

‘The drama begins in a squat old build- 
al A aes antec (ae 
mark to dist it. At the top of a 
flight of creaking stairs, you enter a small, 
sparsely furnished room where two Federal 
agents are on duty. One sits at 2 short- 
‘wave receiving set headphones attached 
and hands poised aver the keys of a ty] 
writer. At an adjoining desk, the other 


Sam's Secret Machines 


man is poring over a disarray of maps, 
codebooks, and sheets of paper upon 
which are written mysterious messages in 
Kase of se lee, He Whe coon: 
rapher, skilled in deciphering code mes- 
sores." The room is one of the secret 
radio listening posts of the Department of 
Justice. 

“Here they are, right on time!" an- 
nnounces the man at the receiving set as 
the dot and dash staccato of the Interna- 
jonal Morse Code buzzes into his head- 
phones. The keys of the typewriter spring 
into action, reproducing the following 


413 


Alter thie 
iy 
out 


locke 
i 


conversation between 2X0, the 
station of a liquor gang, and 2PG, 
‘one of its ships on Rum Row, 

2XO—IS EVERYTHING OK? 

2PG—PRETTY ROUGH. BAD 
LL NIGHT, 
XO—COLD WITH HIGH 
WIND HERE. 

2P 
you 
WIND. 

2XO—THANKS, THIS SUITS ME: 

‘The typewriter stops, ‘The man at the 
ing set looks bored. 

re shooting straight stull—no 


up a bit.” 
Se 


1 minutes pass. Suddenly the 
radio man becomes tense and resumes his 
(ypewrting 

7Eere she comes—and how!" he ex- 
claims 

The typewriter ke 
rhythm, fine after li 
ing on’ the paper. ‘This continues for 
several, minutes. Finally ‘the operator 
Shouts, “They're off” He yanks the paper 
from the typewriter and throws it across 
the ‘desk {0 his friend. ‘Then he picks 
up a telephone receiver “and oaks 

S2XO, land station, in. communication 
with 2PG, ship station. On air from 1:30 

M. to 1:43 pat. We're breaking down 
the code now.” 

‘One look at the typewritten messages 
st intercepted. reveals combinations. of 
ters, three or four to a group, ‘To the 
layman it is all a scrambled mess, mean- 
inpless to eye oF ear. 

"An hour later the decoding is com- 
pleted as teproduced on this page. ‘The 

meanwhile have been delivered 
to another department of the 
Federal service, one devoted to ferreting 


fall in monotonous 
of code appear 


4 


out the exact location of 
radio stations operated _in 
defiance of the lw. For 
eral days now, Uncle 
m's operatives have been 
eavesdropping on Land Sta- 
tion 2XO and Ship Station 
2PG. The latter is probably 
thirty to fifty miles out at 
sea, beyond the jurisdiction 
of the Government. I is the 
land station that the Federal 
inspectors are after. 

‘The action now shifts from 
the Federal listening post to 
the open country. The hunt 
for 2X0 is on. Two men, one 


carrying a compass, maps, and a small suit 
case, enter an automobile and hurry out of 
the city. The plan of these two experts is 
to get on “location,” so to speak, a few 


minutes before 2XO opens up for its 
regular afternoon schedule at 1:30 and 
then make ready to spot it. 


A point is 
the first 

search. The car is stopped. 
The man steps out with his suit case, 
compass and maps. 

When opened the suit case reveals a 
sensitive radio direction finder. It is not 
the common variety of direction finder, 
however, but one improved in so many 
important respects that it bears merely 


general resemblance to the equipment 
commonly in use. Just, what these im- 
provements are is not disclosed and you 
are requested to keep at a distance when 
ihe finder is being operated, Tt is. just 
ane of those little secrets that the Gov- 
ernment wants to keep to itself. 

Tt takes but a moment to make the 
proper adjustments and set up the tiny 
loop antenna which is part of the equip- 
ment. Everything is now ready to spot 
2X0. At precisely 1:30 Pat, as antic 
pated, 2X0 comes on the air. "The find 
‘atehes the signals instantly, but they 

and tend to fade. The antenna 

is moved directly in. the path of 2XO's 

wave and the signals come clear and 

strong through the headphones or 

through a loudspeaker that may 

bee concealed in the pocket of the 
operator. 

‘The next step is to take a bear- 
ing by compass through the loop 
of the antenna, ‘straight as. a 
crow’s flight to 2X0. ‘The ‘map 
is then oriented into proper post- 
tion, a line is drawn, and beating 
No. 1 is taken on 200, 

‘The car is started and speeded 
to another location. Again. the 
direction finder is. brought. int 
action and bearing No, 2s taken 
and drawn on the map. The point 
where these two lines intersect 
w inspector the vicinity— 
not the exact location—of 2X0, 
All of this preliminary spotting 
work, it should be remembered, 
must be completed within a space 


of thirteen minutes during which 2XO is 
on the air during the afternoon, 

‘The map is now carefully studied, and 
the sleuths know the general location of 
2XO—know it within an area of at least 
a half mile square. The next move is to 
zet on “location” in that ‘half-mile area 
wherein 2XO is situated. ‘They must ar- 
rive there by eight o'clock that night to 
catch 2XO'S regular evening schedule, 
Sometimes this means a trip of six hours 
of the fastest driving possible—for ex- 
ample, from a point in New Jersey, across 
the river from New York. to a point at 
the far end of Long Island, or to upper 
Connecticut. Ii luck is with them, how- 
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ever, snd the car holds up, they will 
make it. 

Eight o'clock again finds them on 
“location.” This time they are within a 
scant half mile of their prey and caution 
must be exercised. Smugglers have a way 
of patrolling the highways surrounding 
their radio outposts that makes snooping 
a hazardous sport for any intruders dis- 
tturbing their privacy. 


ORKING as much under cover as 
possible the inspectors set up the 
direction finder and make preparations for 
taking a close-up bering on their station. 
Less than a minute after 2XO's signals ride 
the ether, the frst bearing is taken and 
the map marked, ‘They speed to another 
ce and there take theie second close-up 
sring, ‘The intersecting lines now reveal 
the location of 2N0 within gn area of at 
ast a few hundred square feet—per 
much less than that. inact 
‘The car gets under way without delay 
and out comes the Government's pet de 
vice that ean tell within a foot or, indeed, 
within a few inches, where the illegal 
station is. ‘This instrument is Known as a 
fk intensity apparatus, ‘The improved 
ones used by Department of Justice 
fents are of their own making, and again 
secrecy. is maintained ‘concerning their 
special features, 
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‘This much can be said, however. The 
apparatus resisters signal strength. The 
Dearer dt is brought to the source of the 
‘signal, the louder is the reception. In the 
sce of a few minutes, wah their ares 
ef suspicion narrowed dawn to a few 

Square fect, the inspectors tour 

Le lees to determir a os 
ce and the exact spot in, that place 
Where 2XO is ‘hiding out. "They Gout 
need to double back on their tracks and 
recheck results to be sure. When the 
field intensity apparatus says in terms of 
is piercing signal registration, "Here it 

Boys!” the hunt fs over and the quarry 
is located. 

Another act of the drama fs thus com 
pleted. The inspectors head for the listen- 
ing post in town and report results. They 
may discover that 2X0 is in a garage 
along a crowded highway, or in the second 
floor rear’ mectenel S's 
six-story residential building 
‘in a congested neighborhood, 
or in a shack on a sand dune 
miles removed from the near- 
est town, No matter where 
it is, Uncle Sam's radio 
sleuths can locate it to the 
final inch with the aid of their 


At right, compact transmlt- 
ing att taken by Government 
rom’ bootleggert. Hote. the 
power tube ia, agent's hand 


direction finder and field intensity. unit, 

But suppose the operator of an illegal 
station is smart enough to switch to a 
different wave length when the Federal 
folks are on his trail? What then? It 
merely causes a slight delay in the hunt- 
Sraevete, sets 
ni they can recognize the 
“fist” of an illegal operator by the char- 
acteristic way the dots and dashes are 
formed. They can tell to a nicety the 
exact power of a station, the make of 
tubes, and other facts that help tremen- 
dously in. the smioking-out process. At 
most it is only a matter of a few minutes 
of further searching in the ether before the 
man and station have been located again 


and the hunt resumed, 

‘When Station 2X0 has been definitely 
spotted, or in the language of the Federal 
inspectors has become “a marked station, 


it is watched 
more closely 
than ever by 
ss the men at. the 
Government listen= 

ing post. And no 

less attention is paid to Ship 

Station 2PG.” Every’ mes- 

sage passing between these 

points is intercepted, care~ 
fully logged, and kept in proper sequence, 
AAs the evidence accumulates, plans for the 
raid are made 

Finally the day arrives when 2X0 sends 
its most important message—ane direet- 
ing its ship out on Rum Row to be 
prepared for orders to weigh anchor and 
proceed to an appointed rendezvous and 
there transfer its contraband cargo to 
high-speed cruisers eager to make the 
dash to shore. 

‘There is no time to be lost now. The 
Federal agents get their search warrant 
and make ready to pounce upon 2X0, 
confiscate all radio equipment found on 
the premises as (Continued on page 120, 
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iant Metal EARTH 


On th 


By EDWIN W. TEALE 


MAMMOTH metal lobe, as high 
‘san eight-story building, will rep- 
resent the earth and house one of 
the most spectacular exhibits at 

the Chicago World’s Fair, in the summer 
ff 1983. Within it, mecfanical' monsters 
in a strange prehistoric 200 will reproduce 
scenes that took place millions of years 
before man appeared on earth. 

‘The exterior of the ball will be covered 
with a map of the world. ‘The oceans will 
appear in gleaming, silver-colored stainless 
steel and the continents in metal painted 
turquoise blue. ‘The land areas are to be 
set out slightly from the globe and vari- 
colored lights beneath will be turned on for 
night, display, An electric sign, moving on 
a chain, will encircle the equator, announce 
‘ng the attraction within. 

‘AC fivesminute intervals, from vents 
around the base, puils of live steam will 
Ba roves is es Sonal Dee ees A 
night, colored lights will play upon the bil- 
lowing white vapor, When viewed from the 
around, this wil give the impression that 
the huge globe is floating among the clouds. 

Inside, four elevators will carry spec- 
tators t6 the main floor, fifty feet above 
the ground, Here, they will follow winding 
walks that lead past swamps of prehistoric 
vegetation and cliffs that form the natural 
setting for the giant, animals. They will 
see woolly mammoths, saber-toothed 
ets, extinct giant turties, dinosaurs fifty 
feet long, and carnivorous monsters to 
stories high, all breathing, eating, and fight- 
ing as though they were alive. 


‘CONSTRUCTED of wood, steel, canvas 

‘and papier-miiché, they will Be oper- 
ated electrically. Each will contain from 
one to sixteen motors, ranging in strength 
from one-eighth horsepower to two horse- 
power. In all, approximately 500 electric 
motors will be used to impart lifelike mo- 
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eof vhe rent metal ball, within which will be 
‘shown all forms of fife, will appear 8 vomplete world may 


tions to the animals 

Expert operators at 
switchboardswill make 
these huge creatures 
swing their heads from 
side to side, roll the 
eyes, lash their tals, 
and ‘open and_ clo 
their Jaws. Hidden 
‘where they can see the 
crowds, these oper- 
ators will frequently 
ive spectators an 
added thrill by having the monsters swing 
naiinly towand there with widegeiog 
jaws, 

Along the railings of the walks there 
will be hundreds of earphones. By means 
of them, spectators can hear lectures on 
the characteristics and habits of the par- 

lar animal before which they are stand- 
Meg, lectoes wile, repealed 
continuously by the use of 
fecords in & central contro room belo. 
Ea will be employed instead of 
i ikers so there will be no inter- 
ference with the sound effects which will 
add realism to the exhibition, The huge 
mechanical animals will not only move, 
they will also “talk.” Onlookers will hear 
the snarl of the saber-toothed tiger, the 


Shows Life Forms 
of AH Ages 


hiss of the great brontosaurus, and the 
trumpeting of the prehistoric shovel-jawed 
elephant 


JS PREPARATION for this spectacular 

lisplay, engineers of the firm of Mess~ 
more and Damon, New York makers of 
animated exhibition models, have been 


working for more than four years. E 
animal is to be constructed the exact size 
of the beast it represents, 

Realizing the educational value of the 
display, curators of the American Museum 
of Natural History, in New York City, 
have been coliperating to make the exhibits 
and their surroundings scientifically ac 
‘curate. 

‘One of the features of the main floor 
will be a reproduction of a "Death-Trap 
of the Ages,” a tar pit similar to the 
La Brea Pit, in California, where the hones 
of many extinct animals ‘were found. It 
wall show a giant ground sloth mired in 
The tar, struggling frantially to pet free, 
while a tiger crouches on the bank ready 
to spring. 


with great bone, helmet 
skull, will be attacking a fifty 
saurus wallowing (Continue 
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See 
’ SS 
Mechanical Monsters 
Play Thrilling Parts at 
Chicago World's Fair 
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With the apparates be- 
Tow Went is passed 
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Plant Wizards 


with MAGIC LIGHT 
Grow GREEN 
Apples 
RED 


Experiments now be- 
ing made at Boyce 
Thompson Institute 
are expected to revo- 
lutionize work in 
orchard and garden 


REEN apples are now grown a bright red at the Boyce 

Thompson Institute for Plant Research, Yonkers, N.Y 

This is accomplished by means’ of the 

sof which the geen apoe i 

cinated by Dr. Joha M. Arthur, 

sibilities and is expected to prove 
fruit growers 


thest_ prices on the 
ripen (0 a white juiciness inside but retain 
s small appeal to the eye, Hereafter the 
working method of Dr. Arthur may be extended to the 
ceatire yield of an orchard and the apples, green by Nature, will be 
ned to a fascinating crimson as the magic light plays upon them. 
ars, beating Nature at her own game, can give 
red all around while the apple, 
stained on one side and fade to 
le green an the other. 
With only the sun to 


color them, apples need all 
the summer months to ac 
quire their red, but with 
his ultra-violet lamp Dr. 


Arthur can give the green- 
fest apple a rosy hue in 
forty-eight hours and in 
impair or change 

vor, The only 
apparatus required is the 
lamp, a pane of glass that 
transmits ultra-violet rays, 
and a refrigerator chamber 
in which to keep the apples 
cool during the process. 
Simple as it seems, it was 
only through patient ex: 
periment with a myriad of 
fight sources and color 
filters that Dr. Arthur 
found the particular rays 
responsible for the mys- 
terious transformation of 


St nunlighe ahs 
through the lens 


Mo suatight peneteates 


the ‘concrete vaults 


powertul elect 
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Dr. John M. Artiir demonateates wich 
Yaor Temp and ter lave 
‘aturally green appl 


in-ab howsy It takes Navare moeehe to da 1 


the fruit, and learned how to use them, 

Since ‘the Boyce ‘Thompson In: 

wed, Non-profit-maki 
ss of cal 

will be presented! as a gift to the world, 
as have been its many_ achievements in 
the past. Meanwhile its experimenters 
press on with other important and novel 
investigations 

Plants are grown upside down. Flower 
pots travel along a railway, following 
Spot of sunlight from a huge Jens in a 
greenhouse roof. An instrument resem- 
bling a spectroscope is used to imprint a 
rainbow pattern upon a leaf. Into a room 
ful of vegetation coal gas is piped, and 
the plants thrive on it. A rosebush drops 
and. withers under a bell jar filled. with 
illuminating gas. Fantastic as they seem, 
all these experiments have a well-planned 
purpose. ¢ 

‘Leakage of illuminating gas from pipes 
in greenhouses causes a staggering loss to 
nurserymen by poisoning their plants, Dr 
William Crocker, director of the Institute, 
told Porttar Science Moxrmuy. “We 
have found a way to detect it,” he says, 
“as effective as the canaries that miners 
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NIGHT TURNED TO DAY TO AID PLANT GROWTH 


‘prow throug = twesty-(our-hour day 


to lock the door 
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‘TESTING EFFECT OF GAS 
ON GROWING PLANTS 


carry down shafts to warn them of gas 

il "The humble tomato plant is. our 

okout, So sensitir this botanical 
‘eamary bird? that it will detect one part 
‘of gas in 100,000 parts of air and warn 
of danger by its drooping leaves.” 

Not satisfied with learning how to guard 
against it, the Boyce Thompson experts 
rant to Know just how illuminating exs 
poisons plants. It was Dr. Crocker who 
Foncelvel the unconventional notion of 
growing plants upside down while gassing 
them. His associates were first amuse 
then surprised, Taverted, the plants we 
immune to the poison! To complete his 
demonstration, br Crocker placed a num- 
ter of pots on their sides'in a motor- 
driven machine that slowly rotated them, 
txponing all sides uniformly. Plants ths 
gassed showed exactly half as much dam- 
age as those that grew upright. 


HE tests showed, Dr. Crocker says, 

what an important part gravity plays 
in the mechanism by which a plant abso 
the poison 

In another investigation to determine 
what, rays of artificial light are ‘death 
rays” to, plants, experimenters of the 
Boyce Thompson Institute are using a 
strange device that probably has no du- 
plicate in the world. It resembles a spec- 
troscope, and uses one of the largest 
crystal ‘quartz prisms ever made—an 
$1,800 triangular block that took a year 
to! manufacture—to split lamplight into 
a rainbow of colors. A fluorescent viewing 
screen makes this brilliant spectrum vis- 
ible, and the leaf of a growing plant is 
clamped to the screen and exposed to the 
rainbow. In this way it i possible to 
“brand” a whole spectrum, even to 
dark transverse lights, upon a growing 
leaf, Some of the ultra-violet rays just 
Outside the range of normal sunlight will 
destroy plant tissue in fifty hours. 

Dozens of such experiments, many of 
tremendous practical significance, are go- 
ing on in this house of wonders, as shown 
{n the accompanying photographs taken es- 
pecially for Porta Scexcr Mota 
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Skyscraper Windmills 


to Harness Air for Power 
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CRASHES PLANE IN 400-FOOT 
DROP TO TEST SAFETY CABIN 


A yous French engineer eluded police 
the other day and had himself pushed over 
4 precipice in a spectacular demonstration 
‘of erashproof plane that he had invented. 
He called the experiment a success, for 
though, the machine was demolished, the 
‘daring inventor clambered without a scratch 
from the wreckage. 

For five years, Aibert Sauvant, of Grasse, 
France, has been perfecting the shock ab- 
sorbing principle that he expects will pro- 
tect aviators in forced landings. Not long 
ago he built an airplane incorporating the 
idea, but police intervened when he sought 
to test it, declaring he would be committing 
suicide, Even when he caused a model of 
his invention to crash with a lamb as its 
‘only’ passenger, and the lamb escaped un- 
hurt, the authorities were not convinced, 


NEW ICE-PACKED PLATE 
TAKES PHOTO IN DARK 
Puorookapitrxc a warm flatiron in 1 

dark, with the aid of new plates sensitive 

to heat rays as well as to light, was a fes 

recently accomplished by a Carnegie Ins 
tution physicist, The special plates must 
kept packed in ice until ready for use. The 
picture above at left was taken in total dark- 
ness and the one at right in full daylight. 


VITAMIN C ISOLATED 

Viraaiw C;" the bealth-giving sub- 
stance in citrus fruit, has been isolated. 
Announcement that he had concentrated 
it from lemon juice, after five years of 
labor, was made recently by Dr.C.C.King, 
young University of Pittsburgh chemist. 
‘This vitamin prevents scurvy, and its iso- 
lation is an invaluable aid to the study of 
the human body’s chemical reactions. 
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Recently, however, Sauvant secretly car~ 
ried his model to the edge of a 400-foot 
cliff near the town of Escragnoles, climbed 
in, and persuaded friends to shove him over 
the brink, His escape, he declares, vindi- 
cates his shock-absorbing principe. 

He compares the operation of his device 
to the experiment of dropping an ostrich 
‘egg Within which has been placed a hen’s 
ng, The outer shel is broken, but the hen’s 
eg remains intact. Similarly, Sauvant’s 
plane employs a double-walled cockpit, its 
Taner shell being equipped with il-tiled 
shock absorbers. Sauvant asserts that a 
plane so equipped might fall 3,000 fect 
‘without injury to the pilot. 


SHIP'S GIANT RUDDER RIDES ON TRUCK 


Wutex the fifty-fiveton rudder of the 
SS, Berengaria had to be shipped for re- 
fairs from Southampton to Darlington, 
England, the other day, it was found too 
big to be carried by ral. The world’s largest 
motor lorry was pressed into service to 
transport the mo i 


drivers, at front and rear, and carrying a 
sign appealing to motorists in the rear to be 
patient, it successfully negotiated the 316. 
rile cross-country journey 
and unwieldy burden, 


Rudder tom the ship Beres 
(euded on a motor lorry 


Carried $16 nalles from Sor 


Sptoa ws Darlington, England 
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Mighty Machines Speed Work on Hoover Dam 
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NEW ROBOT CAMERA 
IS DANCE PARTNER 


r camera that bo 
a dance 


up and dow 


red wheels may be adjusted for a waltz, 
foxtrot, or tango, and the actress goe 
through the steps in the robot's wooden 
arms. It is powered by motors. 


PHONOGRAPH RECORDS 
SELECTED BY PHONE 


Custosters of a British dealer in pho- 
nograph records now choose their pur- 
chases by telephone. The enterprising mer- 
chant, fitted a talking machine with an 
electric pick-up and amplifier, and plays 
‘over the selections before a telephone fitted 
with a hornlike transmitter. The telephone 
subscriber then places his order for the 
desired records. 


BLAST IN QUARRY FELT 600 MILES AWAY 


sw weeks ago in a quarry at Manis- 
tique, Mich, to shake down a whole year's 
supply of limestone at once, scientists took 
advantage of the opportunity to study the 
speed at which earthquake waves travel 
through the earth's crust. 

Barricaded in a steel shelter, E, J. Brown 
of the U. S. Coast and Geodetic Survey 
was official timer for the mighty explosion, 
‘When he saw a column of rock and smoke 
fly toward the sky, he pressed a lever that 
recorded the exact time, 3:02 rar., on an 
instrument preset vith time signals from 
the U. S, Naval Observatory. 

‘Throughout the country, observers wait- 
ed at their earthquake-recording seismo- 
graphs for the shock. Twenty states were 
jarred with all the effect of a real tembl 
Madison, Wis., reported the artificial quake 
two minutes after it was touched off. Tt 

ruck Buffalo, N. Y., in four minutes. The 
seismograph at 
Washington, D. C., picked up a faint 
tremor after five minutes, indicating that 
the waves traveled the intervening distance 
at more than hundred-mile-a-minute speed. 


BFavnsi 


are ures =n 


Shavares 


This 600-mile-away detection of an arti- 
ficial explosion was thought to constitute 
a record. Figures illustrating the magnitude 
of the were revealed by Hercules 
Powder Company engineers, who coper- 
ated in planning it 
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FRENCH “METEOR” AIMS AT NEW SPEED RECORD ON LAND 


ear \ 


sutomobile,” because of th 
spout. from exhaust 
been built in France for an attempt upon 
the world’s speed record. The three $00- 
horsepower motors that drive it have been Campbell, British racer. A sixty-horsepower 
transtormed into motor turbines, according motor is used to start the big blue car. 


ORDERS PHONED UP HIGHEST LADDER 


‘rom 


‘When the Mi 
a 


into service by fire 
that a telephone isu 
communication between th 
top and bottom. Fully extended, it is 
+ feet, and is said to reach twenty 
higher than 


‘Orders are phoned up this 104-oot fre 


MYSTERY PLANE 
IS HALF AIRSHIP 


Cattep the “mono-diri- 

sible,” a mystery airplane 
was recently completed in GIANT TESTING MACHINE 
France for Frank Bolger, 
Americanaviator.Itssecret_ __Etcurr-rycxt columns of solid steel are 
onstruction is reported to snapped off like match sticks in a giant 
make it a hybrid between testing machine just installed at the Uni- 
an airplane and a dirigible. versity of California. ‘The massive jaws, 
Propellersaremountedfore that can exert 4,000,000-pound push ot 
and aft on the all-metal pull, were carried on an eight-whedl trailer 
body. The machine is to be through the streets of Oakland and Berke- 
ped to the United ley, Calif, It will test the material for the 
States for an air tour. cted San Francisco Bay Bridge, 


‘This mystery plan 
‘built Ta France 
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By Walter E. Burton 


JAISING game birds for the market 
is rapidly becoming a big business 
in the United States, and one that 

is bringing real profit to those engaged in 
it. Though some of the largest game bird 
farms in the world are in this country, the 
market readily absorbs the entire output. 

Zoos and fanciers purchase hundreds of 
birds each year for exhibition purposes 
State game departments and sportsmen’s 
organizations constitute a large market, 
buying them to restock areas in which the 
birds are scarce or extinct. There is also 
a demand from other breeders for addi 
tional stock, and if there is a surplus it is 
readily absorbed by clubs, hotels, and res- 
taurants. It is probable that, within a short 
time, quail, pheasant and partridge will be 
raised for the food market on a scale com- 
parable to the present poultry industry 

Development of better food stock may 
‘be expected. This in turn probably will 
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lead to the bootlegging of wild binds. But 
in spite of that contingency the prices are 
to remain good, and the profits to the 
raiser will continue satisfactory. 
"Bobwhite qual, ringneck pheasants, va~ 
fancy pheasants, Hungarian "pat- 
ridges, grouse, wild turkeys, wild ducks, 
wild geese, and peafowl have’ all been suc 
cessfully raised in captivity. Just now the 
neck pheasant leads the popular 
because it is in great demand by sports- 
men. However, the quail, whose commer- 
cial propagation was, until a few years az0, 
thought impossible, is climbing rap to 
{point near the t 
"But whatever birds are rise there are 
certain general conditions that must. pre- 
vail at every game farm. Such a farm 
‘must be operated in conformity with state 
and Federal laws and regulations. Most 
states require breeders of birds to take out 
licenses, and a Federal permit is needed 


he raising of migratory wil 
Also, the game farm that is successful 
fra a business standpoint requires plenty 
of space, The fertility of the soil should 
ibecause the game-bird raiser must 


various crops to provide food for 

Anyone who has a dry, rocky 
farm wili be disappointed if he tries to 
raise birds on it, ‘The best land is none 
too good for birds. Drainage should be 
wdequate and sanitation excellent, Fences 
nd pens have to be built, and since birds 
tract rats, snakes, and birds of prey, the 
pens and fences must he as nearly vermin= 
proof as possible 


Once the farm starts to produce, cash 
ames in for the birds and eggs sold in the 
pen market, Birds are shipped in crates 


{ain food. Eggs often are shipped in ordi- 


nary round bushel basket 
baskets of smaller capa 

Although pens are used extensively, 
birds are not always kept in them. Because 
all game birds are able to fly, itis general 
practice among bird farmers to clip ane 
wing. When a bird with a clipped 
tries to fly, it loses its balance and falls, 
Pinioning is another method of preventing 
flight. This, done when the bird is young, 
consists of removing the last section or 

gers” of the wing. A bird once pinioned 
never will be able to iy. 

A third flight cure is brailing, a tempo- 
rary measure that consists of tying the 
wing with tape so that the bird cannot 

Bobwhite quail, well-known in almost 
every part of the’ country, are fighting a 
losing battle with modern civilization, 
When farmers substituted barbed wire for 
rail fences and hedgerows, they struck a 
major blow at the qual’ by destroying 
necessary shelter and feeding places. It is 


or rectangular 
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This Article Tells How Many Farmers Find 
Cash Market for Their Partridge, Pheasants, 
;d Quail Hatched and Grown in Pens 


Grouse, 


‘The quail ef, were kept inthis brood 


permitted to set foot ta ground, Be 
Tow 


Game Birds for PROFIT 


likely that quail eventually will become 
extinet if the birds are left to their own 
resources in the struggle for existence. To 
assure an adequate supply of this popular 
fame bird, various organizations and. in- 
viduals have studied it intensely. 
W. B. Coleman of Richmond, Va.. is 
the acknowledged leader in modern meth- 
cds of quail raising. His success is_re- 
Alected by his record of raising sixty birds 
jn 1913 and nearly 7,000 in 1931, 
Coleman is associated with Edwin G. 
Bactjer, a Baltimore attorney. who, 
1028, became so interested in the propa- 
gation of quail that he purchased a farm 
near Richmond and set out to eliminate 
the stumbling blocks that had been caus- 
i trouble in the past. 
‘At first, Coleman obtained quail eggs 
from wild birds and hatched them under 
bantam hens. Following the hatching, the 
birds were brooded in manners similar to 
those employed with chickens or ducks. 
But trouble developed in the form of dis- 
ase which was transmited tothe chicks 
the bantam hen mother. 


r WAS Coleman who got the idea that, 
ifthe hen could be left out ofthe pc: 
ture, lias would bs reused realy. On 
the Baetjer place, equipped with an electric 
Incubator, Colman planned and construc: 
{ad en. dectrcaly-beated. brooding ry 
tem. Success was immediate, and 4,009 
healthy birds were raised the first year. 
‘The. electrical "system of hatching” snd 
brooding has since been adopted extensive- 
Iy cewbere, not only for qual but also 
for pheasants and parridges 

"rhe Coleman brooders consist of small 
sloping-roofed boxes, not unlike dog ken- 
nes, mounted on abort post to keep them 
above the ground. Inside is a thirty-watt 
heating element that does not give off 
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light. Extending for five feet from each 
broader isan exercise run incosed in y= 
root 

Tn winter, quail are kept either, in the 
brooder runs o in special winter holding 
pens. Laying pens consist of frames cov- 
ered with hardware cloth of half-inch 
mesh. In one part a small portable shed is 
pace, so thatthe binds can seek shelter 


PENS are avoided as much as possible 
{for quail invariably rise from the ground 
with a sudden, tremendous burst of speed. 
If this fight is interrupted by a wire, the 
are likely to be injured. 

‘A quail egy requires about twenty-one 
days to hatch. Eight or ten hours later, 
the birds are removed to the brooder. 
‘They do not require feeding for twenty- 
four hours. Then they are started on a 
clabbered-milk, diet, ‘supplemented later 
with mash, chick grain, and green food. 

‘The ringnecked pheasant is the most 
popular game bird among raisers, This is 
ddue largely to the ease with which it is 
reared, its hardiness, and its retention of 
sufficient wildness and wariness to make 
it an excellent game bird when released 
for the hunter. It does not mind cold 
and, in fact, thrives best in the North. 

In raising’ ringnecks there is no such 
thing as a permanent pen because, occa- 

jonally, the inclosure must be moved to 
a new location, to soil that is fresh and 
sanitary. This applies even to large pens. 

There are two principal systems of 
pheasant raising now in use, the large pen 
and the small pen, The large-pen method 
includes the use of breeding pens 200 by 
400 feet or larger, each containing 250 
‘or more birds. Pouliry wire is used for the 
top, and one-inch mesh for sides. Near 
the’ bottom a row of boards, the lowest 


Tala Hatching and rooting coop Bae be 
a eed 


‘sunk into the ground, shelters the birds 
from wind and keeps’ out vermin, These 
ree pens are used in pairs, so that one 
can be cleaned and the ground inside it 
cultivated to provide food while the other 
is in use. Although one large pen is cheaper 
than a number of small ones, breeders 
im that it results in lower ex produc- 
tion and in fighting among birds 
Tn the smnal-pen system, breeding pens 
measure about twelve by sixteen feet_on 
the ground and seven feet high, Hatching 
and brooding of baby pheasants take place 
in coops so constructed that the mother 
bird is held captive while slits can be 
gpened to permit the youn ones (0 Teave 
coop. ‘These coops are arranged in 
rows so that exercise runs are formed 
between them. They must be moved fre 
quently to fresh ground 
Combination hatching coops and exer- 
cising rans also (Continued on page 118, 
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Electric Eye Sets Type Rapidly Without Aid of Human Hands 


Hcaespeep typesetting without the in- Below, the special sypewss 
tervention of a human hand is forecast chart ony fo the Syreneting 
by the recent demonstration of an aulo- Se. Bone "sctnte the Seye 
matic linotype machine 
Controlled by an electric 
eye, it transforms. type- 
written “copy” directly 
into lead type. The only 
limit to its speed is said by 
Charlotte, Ne Cy ine 
Ventor to be that of sland 
ard linotype machinery 
Copy for use 
matic typeset ten 
tipo a’ special typewriter, 
which” prints a. symbol 
Composed of from one to 
six dots beneath each let~ 
ter and space. The letters 
are only for the guidance 
‘of writer and editor, for 
the dot symbols alone ac- 


Now 18 


TINE FOR ALL Goi 


uate the typesetter, Each 4 4) | Franbans cnorrre 
symbol has been chosen to y AVL fevacnns 
epresent a certain letter. t 


When a sheet of this copy 
is fed into a special car- 
teplaces the Usual linotype key- letter of type sli 
the type magazine i 

3 The 
ter ‘and pattern ‘of dots, actuates. the cast 
proper lever that sends the corresponding ventional manner ‘yrcectting machine 20d comet in ines of 9p 


FIREMEN SAVE ROYAL DOLL HOUSE 


Brivisit firemen were recently to fight one of the 
rangest fires in thelt exp —1 conflagration in a royal 
nll house. As a birthday present for Princess Elizabeth, «augh> 


r of the Duke and Duchess of York, Welih ¢raflsmen con- 
Fucted a ure dwelling complete with  furniti 
ings of si as placed on 
truck at Candi, W it 01 
> extinguish the fab 


took fire. Firemen manag 


to ‘measure electricity generated by his Jaws when eating cake 


YOUR JAWS GENERATE ELECTRICITY 


Wutesever you eat, your 
nnute electric current. This 
was demonstrated when the 


engineers in a New  Y 
broadcasting studio detec 
and measured the ¢ 

produced by eating cake 
page boy gladly volunteered 
for the experiment. Two elee- 
trodes of German silver were 


attached to each side of his 
mouth, and connected to a 
sensitive recording i 
ment. Its pen-and-ink 


showed that at each ch 
electrical pressure 
fone-thousandths of a 
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ARCTIC EXPLORER DESIGNS NEW: SUB BOR UNDER-ICE TRAVEL 


to the Arctic is projected f ~ =p 


A. xew submarine 
by Sir Hubert Wilk 
misfortune when he attempted last year to cruise ben 
S. Navy 
craft that he 
j id the details shown in the a 
companying diagram. Like the mollusk from which it taks 
name, this odd Vessel propels itself by squirting a jet of 
rearward. ‘The water is discharged through a flexibl 
that can be turned in any dire 
nses with propellers and rudde 
venture were damaged by contact with 
of three miles an hou 
observation 
water jet is to be supplied by a 
air, and the exhaust from this motor will augment the 
Of fresh air for the submarine’s occupants. 


A speed 
orough 
rate the 


waremay oes 
euaust oR _ en'to ceave 
DIESEL ENGINE — 


the Arete may be 
mide next year 


NEW SHAPE FOR WATER COOLING TOWER 


TwovcH its lines suggest the modernistic style of architecture, 
fan unusual structure at Tuco, Texas, is designed for strict 
the largest water-cooling tower in the world, and 
to recool water that condenses the exhaust steam 
Of the turbines in a Texas power plant. The warm water, pumped 
to the top of the tower, runs over sixteen decks where it is 
cooled, and then returned to be used again, 


GOGGLES THAT HELP GLASS BLOWERS 


Grass blowers who manufacture appa Glass blows 
ratus of pipes and tubing have hitherto B® seasink sre! 
been hampered by the yellow glare of the Sov suispure ty 


incandescent glass. Now goggles have been the yellow glare 


SHIP GETS POSITION 
BY EXPLODING BOMBS 


Exptosive bombs were used recently by. 
ocean surveyors of the U. S. Coast and 
Geodetic Survey to find their position. 
‘Two other vessels anchored some_dis- 
tance away at predetermined points picked 
up the sound of the explosion and instant- 
ly relayed it back by radio. By taking into 
account the speed of sound through water, 
the explorers knew how far they were 
from each of the anchored ships and hence 
could compute their exact p 


y. The special 
glass of which they 
fare made absorbs 
only the yellow rays. 
‘A worker may wear 
the goggles con- 
stantly, as they do 
not interfere with his 
vision in perform- 
ing other duties. 
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Amazing Process Developed to Unite Silk to Steel 


Skis of silk, felt, and even fur may 
ow be grafted permanently upon sheets 
steel. This amazing process, just an- 

yy the Melion Institute of In- 

strial Research, uses alloys of low melt~ 
oe poiats to cement together the diss 
liar materials. The alloys are heated until 
oft, in which state they amalgamate with 
the fabric and its. steel. base. 

Wide industrial applications are 
foreseen for the new process. 
Steam pipes covered in this way 
with asbestos felt will prevent 
waste of heat, Various linings 
may be used to protect, steel 
against corrosion, especially in 
‘materials for building construc- 
tion. In’ the manufacture of 
welties, felt bonded 10 


to imitate jewels, silk, 
ods, The coveri 


AIR REAPS SURANGE PLANT 


From the 3 
or sacaton, 


can plant 
‘ome tough. fiber 
Widely used in the manufac 
ture of brushes, Until recent 
ly they were harvested. by 
hand, but now, with the use 
of American air compressors 
‘and pneumatic diggers, the 
harvest has been speeded up 
seven-fold, Oxen draw the air 
compressor on its broad, flat 
tires to the scene of opera- 
Using a pneumatic dig- 
ha flat point, one man 
digs around a plant and loos 
ens it until it can be pried 
free, A second member of the 
crew beats the roots to shake 
arth off, and third severs 
them from the upper part 


DESIGN TROLLEY CARS 
FOR 60-MILE SPEED 


Butter-nosep trolley cars of a new de 
sign, streamlined to reduce wind resist 
sre is always contact ance, now travel at a mile-a-minute clip 
Because the inner between Schenectady and Gloversville, N, 
rotor has one’ less tooth than the Y. Built of aluminum, they seat forty 
uter one, it advances one notch with eight passengers. Magnetic. brakes, de 
ch complete revolution, Thus it signed by General Electric engineers, 
fushes a small quantity of liquid clamp down on the rails, supplementing 
ped at the intake port over to the the regular brakes and stopping the cars in 
\lelivery port, where it is released. three fourths of the distance that would 
int action of successive teeth be required without them, 
livers a steady flow of the liquid 


panical principle is made for th 
first time in a new pump. Already 
used upon an oil burner, it m 


also have important. applic 
in eon: wetenr THe oad 
line, The new pump hai 

ing parte—a_revalvi 
an eleven: 
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ERE isthe first. group of wi 
! ners in our Heroes of Sci 
ence Picture Puzzle Cut-Out 


Contest —the twenty-nine 
skillful ones who struck gold. in 
Marcht 
We almost called them the “hicky” 
winners; but that would not have 
done them justice. Luck played no 
part whatever in their good. fortune. 
Te'was by their skill and. ingenuity 
that they won the prizes which, rang- 
{ng from $500 to $10 in cash, make 
the handsome total of | 
special knowledge is required 
a prize in this fascinating con 
test; you need not be an expert ia 
}) any’ field to compete. ‘Those. who 
‘won, did s0 because of their patience, 
‘eatness, and ambition. Every readet 
| of Porcuse Sciexce Moxrity has 
fan equal chance to win a prize 
Tf you have tried and failed, try 
againt The May contest does) not 
close until May 31, The June contest, 
fetails of which will be found on the 
next two pages of this issue, runs 
until June 30. 
Each month's competi 
tinct and separate conte 
Each month, until August 


Porviar Screxce Moxtuty will 
| award $1,000 in eas in prizes rang- 
ing from $500 to $10, to twenty-nine 


| winners, 
Everyone, whether he has won a 

ize in the’ monthly contests or not, 

is entitled to compete for the Grand 
Prizes, which will be awarded at the 
close of the contest. Details of the 


fon pages 32 and 33, Thete still is 


Their 


ee 
Casu Prize Winners 


Twenty-nine Wha Proved Successful 
Showed Surprising Skill in Presenting 


Entries in Our 


CONTEST 


FIRST PRIZE 


T. E. Torrison, Robbinsdale, 


SECOND PRIZE S1OO 


Leonard F. Bol 
Kenosha, Wis. 


ker, 


$500 
Minn, 


THIRD PRIZE $5O 


Edmund Myers, 
Wilmington, Del 


SIX $25 PRIZES 


Fred Beaumont, New Bedford, Mass 
R. D. Blank, XV. Lewisburg, 0. 
Ralph D, Clark, Mifwankee, Wis, 


TW 


Anna Aloise, Brooklyn, N.Y. 
V. E. Beck, Waterloo, Neb, 

Marie Derro, Milwaukee, Wis. 
G. A. Feil, Richmon 
J. H. Field, Fayettesville, Ark. 

Z. W. Gilbert, Melrose, Wis. 

Robert Gillies, Los Angeles, Calif. 
Norman E. Goldberg, Racine, Wi 
Bryan Hadley, Clayto 
Herman Honig, Brons, N. 


M. Coupland, Dallas, Tesus 


vty S10 PRIZES 


John Mercer, White Castle, La, 


Erna Polle, £, Windsor Hill, Conn, 
Walter J. Quest, Nashville, Tewn 
D. W. Smallwood, Wheeling, 1, Va, 


E. P. Smith, Chattanooga, Tenn. 
Glen H. Spurgeon, Caldwell, Idako 
Charles Stewart, Huntington, I. Va. 
F. K. Van Almelo, Nassau, V. ¥. 
Lydia H, Ward, El Paso, Texas 
A.W. Wochr, Lakewood, N. J 


plenty of time to compete! Seventy- 
one Grand Prizes, ranging from 
$2,000 to $10—a total of $4,000 in 
all—will be awarded to the winners 
in the Grand Prize Contest. 

When these cash prizes are an- 


nounced in the fall, someone, some- 
where, will be thrilled to read his 
ame at the top of the list and, 
beside it—"“First Prize, $2,000." 
‘There is no reason why that “some 
fone” should not be you! 


YOU May Win a Prize by Entering Our Fascinating 


! 
| Grand Prize Contest also are given 


Picture Cutting Contest... 


SEE TWO FOLLOWING 


PAGES 


When you cut out these pictures along the white lines you will find it easy to put eight parts together to make 


$10,000 in CASH 


Here Are Two More Heroes of Science 


NNOUNCEMENT of the first prize 
Winners in the Heroes. of Sclence 
Pleture Puzzle Cut-Out Contest will 
be found on page 31. To these twenty. 

nine clever and diligent persons, Porvtax 

Sctence Mow rity’ is sending’ $1,000 in cash, 

‘An evening's pleasant entertainment. play- 
ing this new and fascinating scisors kame 
Lbrought them rewards of from $500 to 10 
‘aplece, Their success should serve as an added. 
incentive for others to enter the contest and 
participate in the winnings. It is not neces- 
Eiry te have entered previous contests to com 
pete. Each month's: competition is separate 
‘and distinct. ‘Begin now and your name soon 
‘may be an ihe list of winners, Sharpen your 
seirs and try your ski 

‘Alto, if you failed to win a prize this time, 
‘keep trying. Until the contest ends in the 
August issue, twenty-nine prizes, totaling 
$1,000, will be distributed each month. Tn 
addition, at the close of the contest, seventy 
fone Grand, Prizes, totaling $4,000, will be 
awarded, ‘These Grand Prizes will range from 
$200 to $10, 

{t is easy to play the scissors game and 
compete for a prize, Everybody, regardless 
fof age, can take part. Here is how itis done: 
At the top of these pages you find) four 
omiposite ‘pletures, ‘They represent Heroes 
ff Science and Their Accomplishments, Each 

ture fs divided into four parts. Each pact 

longs ina different picture. ‘The pictures 
so arranged that when you cut out the 
parts, cight of them will give you TWO 

COMPLETE PICTURES “ot Herocs of 

Science with eight parts left over, 

‘There is no reason why you cannot win one 
‘of the cash prizes in this month's contest and 
‘one of the Grand Prizes at the end of the 
competition as well, 

‘Assembling the eui-outs is not difficult. To 
aid you, we sive clues to the identity of the 
heroes and the accomplishments for which 
they are famous. By using these hints, you 
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Will find that the work of solving the puzzles 
Can be accomplished Jn. minimum of time. 
“The monthly. prizes, which total $1,000, 
will be awarded to contestants who. submit 
the two correct pictures, assemble and mount 
them in the neatest and most skillful manner, 
and state the ‘name and accomplishment of 
hol the two Heroes of Sckence in twenty 
so less 
‘Alter you have assembled the two complete 
pictures and sent them in to compete for the 
monthly prizes, be sure to KEEP THE 
EIGHT CUTTINGS THAT ARE LEFT 
OVER. They will give you TWELVE ADDI- 
TIONAL COMPLETE PICTURES of Herocs 
‘of Science, provided you have kept the le(t- 
ree fiom the eganing of the, cont 
left-overs must. be 7 the cnn 
testants throushout the six months, of the 
VELVE PIC. 
TURES must not be sent in until the close of 
the contest. At that time, the Grand Prizes 
will he awarded, 


UBMIT. only TWO COMPLETE PIC- 

"TURES, in which no left-over cuttings are 
‘wed, in competing for the Monthly. Prizes 
‘The TWO COMPLETE PICTURES you 
send in this month must be assembled from 
the cuttings ‘numbered from forty-nine to 
Sitysfour. inclusive. 

"To compete in this contest, you do not nee 
to bea subscriber or rerular reader of Porvuan 
Scissce Moxruiy. Nor is it necessary to buy 
the mazazine. You may borrow a copy from 
a friend or sce the current or three previous 
sues at the Public Litrary or at any olfice 
of Porvtan Seuce Moxriny and trace 
‘or copy the pictures. You are permitted to 
fet all the help you need from ‘neighbors, 
Friends, or relatives, and you may submit as 


Before you start work on this month's pic- 
tures, be sure to read the roles of the contest 
given on the opposite page. 


MONTHLY PRIZES 
wee $500 
100 
Third Prize... 50. 
150 
200 


$1,000 


First Prize 


Second Prize ... 


Six Prizes, $25 Each .. 
‘Twenty prizes, $10 Each 


Total .. 


GRAND PRIZES 


First Prize . - $2,000 
Second Prize . 500 
Third Prize . 200 
Three Prizes, $100 Each 3(0) 
Five Prizes, $50 Each. 250) 
Ten Prizes, $25 Each... 250 


Fifty Prizes, $10 Each 


500 
$4,000 


Total . 


Turn to Page 31 for Names of 
Winners in the March Contest 


POPULAR 


two pictures, Carefully save the eight parts left over to use in making pictures for the Grand Prize Contest 


PRIZES 


Rules of the Contest. 


Joghouse, ine 
wetter of 
edlnane 


Paltoa, ose of the 
frst to we steam 
to propel a boat 
The Men Whose Pictures Can Be 
Completed Are in Above Group 


JUNE, 1932 


1, Esch, month, for six months, bexinning 
* with March, Porotax Scunxce Mowratty 
is printing four composite pictures of Heroes 
of Sclence and Their Accomplishments. Each 
Set of pictures, when cut apart and assembled 
Correctly, will make two complete pictures 
‘with eight parts let over, 


2, The pictures must be pasted together. 
The monthly prizes will be awarded to 
‘those contestants who assemble the pictures 
correctly and in the neatest and most skilful 
tmanner, Each of the two complete pictures 
must be accompanied by twenty words or 
fess, ideotifying the Hero of Science and 
his ‘accomplishment. 


3, Answers to each monthly contest must 
+ be mailed oF delivered 10 the offices of 
Porvtan Scirxce Mowriity not later than 
the last day of the month following the 
date of publication of the magazine in which 
the pictures appear. Thus, solutions of ‘the 
puzzle in this ‘month's isave must be mailed 
tor delivered not later than June 30. 


4, At the close of the sx monthly contests, 
+ there will be a final contest for Grand 
Prizes. ‘To compete for these, contestants 
must carefully save the cuttings left over 
from the monthly contests, ‘These left-over 
cuttings, during the six months, will prods 
‘twelve additional complete pictures of Heroes 
fof Science and ‘Their Accomplishments, if 
‘assembled in the correct way. These addi- 
tional pictures must not be submitted during 
{he progres of the monthly, contests, but at 
their close. Entries for the Grand Prize 
conlest must be mailed or delivered not later 
than the last day of the month following the 
{date of publication of the magazine in which 
the pictures for the last’ monthly contest 
appete, This wil be the August ue, pub- 

july 2." Entries for the Grand Prize 
contest; therefore, must be mailed or delivered 
pot Iter than Ausust 31. 


FOR SOLVING NEW AND 
EASY PICTURE PUZZLES 


« Read Carefully 


5, Te, receive consideration for the Grand 
+ Prizes, contestants must submit not less 
than twelve additional complete pictures. 


6. Grand prizes will be awarded to, those 
Contestants who assemble. the twelve 
additional pictures correctly and put. them 
ogether in the neatedt and’ most skilful 
‘manner. Each of the twelve pictures must 
be accompanied Uy twenty. words or les 
identifying the Hero of Science and his 
accomplishment, 


7, In case of ties each tying contestant will 
* ‘be awarded the prize tied for. ‘This rule 
will be observed in, the monthly contests as 
‘well as in the Grand Prize contest, 


8, All entries should be addressed to the 
+ Heroes of Science Contest Editor, Port 
Lax Scinsicr Monrai.y, 381 Fourth Avenue, 
New York City. Name and address of the 
entrant. must be written plainly. on each 
page of the entry. “Entries with insufficient 
postage will not be accepted. ‘The publishers 
‘annot be responsible for delay, los, or non 
delivery of entries, No contribution entered 
in this contest will be acknowledged, and none 
‘will be returned. No letters of inquiry fe 
garding points covered in the rules ean be 


‘There fn entry fee. You ned not buy 
9. Revctan Settee Nowra to compe 
‘You cam borrow a.copy irom a fend and 
{tac or copy Ue lure or you ca erate 
sreany of the tazasine at any ofice ot 
orca Scice Mowry ot the ble 
Trane free of charge 


ac iat ope to event 
10. even everywhere, except employes of Porv- 
tam Scumee Mornay. and ie Polar 
Sine inttete and thar fami Tae 


Set as Jodes and thelr decision ‘wil be nal, 
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‘bottle in which ft 


inclooed 


ECRETS of the weather are being 

revealed by the waters of the Pacific 

‘Ocean. At the Scripps Institution of 

Oceanography, a department of the 
University of California, scientists are 
achieving remarkable success in long-range 
forecasting through study of the fluctuat- 
fing temperature and chemical content of 
sea water, 

Every morning at eight o'clock, the 
ocean's temperature is taken at La Jolla, 
Calif. From this information, an 
other data, the experts are able to 
predict, with amazing accuracy, the 
‘weather for many months in advance 
‘The temperatures being recorded at 

nt, for example, will be used to 
forecast next winter's weather on the 
Pacific Coast 

Recently, these forecasts have 
proved accurate seventy-five percent 
of the time. How remarkable this 
record is can be appreciated when it 
is remembered that the predictions of 
the U. S, Weather Bureau, made only 
twenty-four hours, instead of mont 
fn advance, are correct only eighty 
percent of the time. The California 
scientists expect to be able to forecast 
periods of rainfall and drought five, 
ten, and even twenty years abead 
through their study of the sea. 

‘This success is the culmination of 
research begun sixteen years ago. ‘The 
first long-range weather prediction on 
the basis of these studies was made in 
1923 by Dr. George F. McEwen, fa- 
‘mous oceanographer who is in charge 
of the work. ‘Three or four years 
‘ago, several. California public utility 
companies interested themselves it 
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TUDY OCEAN nv Predict 


Temperature and Acidity of Summer Seas Give 


Accurate Line on Amount of Winter Rainfall 


} the study.. Dr. A. F. Gorton, indus 
{rial physicist, joined Dr. McEwen 
in the work of tracing storms to their 

} ocean sources and of predicting, on 
the basis of summer sea temperatures, 

the weather for the following winter. 

From their observations, the (wo 
men have come to the general con 

‘lusion that warm sea water in sum- 

mer indicates a dry winter and cold 

water a wet winter 
‘On the long experimental pier that 
juts into the Pacific near La. Jolla 

T recently watched the scientists at 

work. Dr. Gorton lowered the steel- 

incased thermometer aver the side of 
the pier. ‘Then he hauled it up quickly 


to read the temperature before the tiny 
amount of water remaining in the cup 
around the mercury could begin to cool 
This cupful of water serves as a reservoir 
to give more accurate readings than would 
be possible were the thermometer not s0 
protected. ‘The water is always taken 
from a uniform depth near the surface 

‘There are other things, too, that enter 
into their computations. "I was shown a 
tide gage swinging up and down ona 
harnacle-covered pile on the La Jolla pier, 
Day and night, it writes its story of the 
restless sea on’ a paper-covered cylinder, 
Also, each day, a small sample of the 
Pacific's green water is analyzed to learn 
whether there has been an increase. or 
decrease in the ch contains, 
record of shifting chemical content is 
highly important. It indicates when the 
‘ocean is spouting water from its depths 
to the surface. 

‘These gigantic undersea fountains bring 
colder and more acid water from the 
‘ocean's floor. They are believed to play 
an important part in producing wetter 
winters, with heavier snows in the moun- 
tains and increased danger of floods in the 
sprin 

“While changes in the weather are 
periodic,” Dr. McEwen said as 1 walked 
With the two sea scientists back to shore, 
“seasonal conditions from one year to 
another are not precisely the same as 
those of the preceding or following year 
This deviation from the average is What 
upsets the apple carts of power compani 
‘water companies, and agricultural enter- 
prises. We know the physical causes of 
the succession of scasons 


SCRIPPS Institution of Oceanography as seen from the air, Tt is here that elaborate study 


St sea water and temperstare ts belog male 


Tbs eHort eo predict ent year’ rainfall 


POPULAR SCIENCE MONTHLY 


Weather Months in Advance 


By Anprew R. BOONE 


seeking the causes of deviation from the 
average in any one year 

‘Since 1854, when a great storm on the 
Black Sea during the Crimean War took 
such toll of ships and lives that the 
French started the first national weather 
methods of daily forecasting have 
improved rapidly. However, they are of 
little help in estimating seasonal rainfall, 
for the season is made up of a succession 
of storms, any one of which takes a week 
‘or $0 to cross a continent, Since conditions 
ff pressure, temperature, and wind change 
during that time, today's weather map bas 
little bearing on next week's weather. 

“Since we cannot hope to predict at the 
beginning of each season the occurrence 


sf individual Storms and their water pro: SOLAR RADIATION is the thermal element 
duction,” Dr. McEwen told me, "we are Slag So recording device, 


driven to inquire whether there’ may not 
be a frend in rainfall and temperature $0 
wwe ‘can classify seasons as wet or dry, 
old oF mild” 

‘Assuming that there is such a trend, the 
scientists have worked on the theory that 

can be forecast by using. as a basis an 
ement that bears a definite relation to 
rainfall, the sea's temperature changes 

“If we can establish the length of the 
cycles accurately,” Dr. Gorton added, “we 
an forecast the trend of rainfall ‘over 
five, (en, oF twenty years. The great 
drought ‘of 1930-81, for example, was 

the climax of fifteen years of defi 

ent precipitation in California.” 
‘In many lands scientists now ate study- 
{ng weather that comes out of the sea 
In the Netherlands, East Indies, Japan, 
Australia, and South Africa, the’relation 
between sea water temperature and rain- 
fall is being investigated. The Long Range 


‘TIDE GAGE, right, seen in position below the pler at Scripps 
Oceanography. ‘De. McEwen, left ‘he Fecord made by 


Forecasting Institute, at by studying the pressures during the pre= 
Frankfort, Germany, _a vious quarter in South America and Aus- 
governmental agency; Sir tralia, the temperatures in Samoa, and 
Gilbert Walker, in India; measuring the depth of the snow on the 
and several Australian sci- hills north of the Indian peninsula. ‘Thus 
entists are using systems — they learn how much water the warm winds 
of research fundamentally will lift from the sea and the land to 
the sameas that developed deposit on the Indian highlands. 
by Dr. McEwen and Dr. Several years ago, the Indian Meteor- 
Gorton. ological Service began to forecast the 
‘Study of weatherrecords monsoon rainfall of India, These deluges 
shows that the tempera- represent weather at its worst. Everyone 
ture, atmospheric pressure, who has seen heat waves rising from a 
and rainfall in one part of hot stove top can understand what hay 
the globe have a definite pens. North of India, Tibet is the world’s 
Dearing on rainfall else- largest natural stove. It isa great block of 
where during the fllowing land, two miles above the se, and bare to 
ne season. itish, for the summer sun. Heat waves rise from 
a iho soscnion state ehthe son as & donpetinooes instance, forecast the sum- Tibet, and, to take the place of this rising 
ot of the drought tr ood of the following season ‘mer monsoon rains in India lighter air, (Continued on page 118) 
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describes 
twithout 


ce could kno 


R. MOK: When and how, Dr. 
Wissler, did people begin 
express’ their thoughts in rea 

ns? Who. invented 

alphabet, and when was it first used? 
Dz, Wisster: You picked a very for- 
tunate Lime to get an answer to your sec 
fond question. Only a few months ago, an 

American archeologist made a wonderful 

discovery, From a heap of ancient rub- 

Gezer, the royal 
in Palestine, 

jewel of the ‘i 

inch scrap of po 


jar bearing part of an inscription. This 
turned out to be the oldest bit of alpha- 
betic writing in existence 


experts, the 
hown to date 


lopment of the 
little about the past. 


‘art of writing, 


Reviiten 


and the script to be the 
runner of our 
definitely 


from 2,000 nc 


established that 
nearly 4,000 years ago by the 
who held the Promised Land befo 
Children of Israel claimed it. They prob- 
ably originated the system. 

Mx, Mox: I was told the Phoenicians 
the alphabet 
me. Wisster: That 
ved at one time, but 
etter, However, Twill 
about it after a while. Le 
beginning. You mus 
alphabet, ancient though it 
the last étage in the development of 
ing. People wrote thousands of years 
before it had been thought of. And that 
brings me back toy question: 


what 


kneeling 


gin of the methods which you will 
0 put this interview on paper for 
LAR Sciexce MonTHLy really goes 
to the Stone Age; that is, about 
25,000 years, 

Mix, Mok: You mean to say that peo- 
ple could write in those early days? 

Dx. Wisster: No, but they could draw, 
and that was the beginning of writing 
When you were a small child, you drew 
awkward pictures of men, houses, tre 
animals. Mankind 


delighted in making images of the objects 
and animals around him. A month or two 
ago. I told you about the Stone Age Men 
Of the reindeer period in Central France, 
who carved figures of animals on bone and 
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4,000 Years Ago 


his ABC's 


‘Australian bushmen af the present 
‘stages to thele fellow tren 


horn, or painted them on the walls of 
their caves (P. S. M., Apr. °32, p. 118). 
From carving or drawing such pictures t0 
recording events or sending messages by 
‘means of images was an, easy and logical 
iat is how the oldest kind of writ- 
ture writing—came into being. To 
day, millions of people use certain 
forms of picture writing, and even we 
have survivals of it in our written lan- 
guage. 
‘Mx. Mox: I did not know that, What 
are_ they 
Dr. Wissen: We will come to them 
presently. For the moment, let_us stick 
to the primitives. They began with realis- 
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iM draw strange Spures in 
hough the symbols 


which convey 
‘nysterious to the sangeet 


tic pictures, oF as realistic as they could 
make them. For instance, in recording a 
hhunt or a battle, with so many slain and so 
many captured, they told their story in 
crude but, complete pictures of animals 
‘or men, with or without the heads. This 
slow and cumbersome method prevailed 
uuntil an extremely clever fellow, most 
likely an Egyptian living about 5,000 3.c., 
invented the world’s first system of short 
hand. 

‘Mk. Mok: Who would have thought 
that stenography was 7,000 years old? 

De. Wisster: You are right in calling 
it that, for stenography literally means 
the art of making little pictures. What our 


ian friend devised was a sys 

orthand, He realized that 

jot necessary 19 draw a 

0 convey in idea, Just as you, 
ed the 


al line, topped by a 
litte circle for the head and provided with 
ter lines to represent the arms 

s0 he simplified the old pictur 
awing’ only a few lines to indicate a 
person, animal, or object, This notion gave 
alled conventionalized pictures 

s to say, drawings which, though i 


ed, yet readily 
ple of which 


Will you please give an 


Wisster: Certainly, Suppose the 
nt E jographer’s real pro: 
jession was that of warrior, In am 
to his king, he wished to report 
had taken the spear from a dangerous 
enemy. Instead of drawing an elaborate 
picture of himself, carrying two spears, 
and of the beaten enemy, he merely made 

a quick sketch of a hand holding a spear. 
‘The king understood. Pretty soon, other 
Egyptian soldiers adopted the sign. Thus 
a hand grasping a spear became a conver 
tionalized picture; the Exyptians tacitly 
agreed on using it as a symbol for 
idea of disarming an enemy. Mind you, 
I do not mean that this particular pi 
ture had this precise meaning in. ancient 
Egyptian; I merely cite it as an instance 
of how picture writing developed, 

Mr. Mox: What was the next step? 

Dr. Wisster: A very important one. 
Tt was taken when someone, probably 
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also a brilliant Egyptian, conceived the 
idea of selecting certain of these abbre- 
vinted pictures of objects and actions, 10 
Tepresent. words. For convenience, take 
the same example—the picture of the 
hand with the spear. From a symbol ex- 
pressing the idea “disarming an enemy,” 
it now became the written equivalent of 
the spoken word “disarm,” ot “victory,” 
for whatever it was decided it should rep- 
resent, and henceforth an Egyptian, en- 
countering it, in a record or a message, 
simply read it as such, You can. readily 
see how a written language, which an 
entire people may read just as we read. 
English, can be built up in this way, A 
icture’ of the sun, for instance, may 

come the drawn (or written) equiva- 
Tent of the spoken word “day”; that of an 
owl, of the word “night”; that of a ris: 
ing sun, of the ord “morning”; that of 
an. owl preceded or followed by’ a black 
gue, of the words “dark night” that 
‘of footprints or tracks of man or beast, 
of the word “walk” or “travel”; a wavy 
line, of the word “water,” and s0 on. 

‘Mr, Mox: You mean, then, that they 
wrote and read a number of predeter- 
‘ined pictures, each of which stood for a 
definite word? 


JR. WISSLER: Precisely. An excellent 
example of this simple form of ab- 
breviated picture writing is the record of 
an expedition across Lake Superior carved 
by a hunting tribe of Indians on a rock 
found near the lake. There were fifty~ 
‘one men in the party, and they are rep 
resented by as many small vertical 
lings sticking up from, crude sketches 
of five canoes. One of the commanders, 
whose name was Ringfisher, is depicted 
by.a bird of that species, The landing 
is “described” by a picture of a land- 
rtoise; and the fact that the expedi 
tion took three days is depicted by 
three dots (for suns) under a triple 
half-circle indicating the sky. Such 
primitive picture records are’ called 
pictographs, 

‘Mn. Mok: A clever system! 

Dx. Wissten: Yes, but still incom- 
plete, One big problem remained to 

solved. 

Ma, Mok: What was that? 

Dr. Wissten: As you see, they now 
hhad symbols for the names of persons, 
animals, objects, and natural phenom: 
ena, but none for abstract ideas. This 
diielty they. overcame by ‘making 
pictures of objects universally associ- 
‘ted with the ideas, such as teardrops 
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for the word, sorrow”; blossoms for the 
‘word “spring”; a sword or a spear for t 
word “war,” and so forth. With symbols 
for abstract ideas decided upon, the writ- 
ten language was complete. This kind of 
picture shorthand is known as hieroglyphic 
Writing. The Egyptians, who were the first 
to perfect it, had a full fledged system 
‘of hieroglyphs before 4,000 .c. 

‘Mox: From what’ you have told 
ime, they should be easy to read. 

‘Dr. Wissuen: Easy? Far from it! The 
trouble is that, as time went on, the pic~ 
res became s0 distorted and diagrammat- 
that it is extremely dificult, and often 
impossible to recognize the original images 
Soe cated ioaiere 
the pictor oi cs 
comparing them with corresponding sym- 
bls in earlier ad simpler stages of their 
development. To make matters even more 
dificult, the Egyptians had two kinds of 
picture’ writing—the hieratic, or sacred, 
used exclusively by the priests; and the 
demotic, or popula, used by the educated 
obey coud delpber Merogtyphice tnt 
nobody is unt 
133 years ago, when an officer in Napo- 
leon's army discovered the key to them. 
1 it had not en for that, we might not 
even have known that the strange figures 
fn ancient Egyptian monuments and tomb 
walls were a written language. 

Mok: What, was this key? 
Dr. Wisstrr: The famous Rosetta 


FOUR ALPHABETS COMPARED 


‘Though nearly 4000 years have passed since the 
{iphabet was invented, it semalas today, after 
passing through the hands of many diferent races, 
‘ery such an ft war when Seat pat is uae, The 
Shaeity among sipbabets is. suggested above 


writing in which the 
“te bird stands for 


stand for three days. The gures 
fll the story of a auccensial hunting wip 


stone, so called because it was unearthed 
near Rosetta, a few miles from Alexan- 
dria, in It is now in the British 
Museum, in Londo. The lucky finder was 
4 young French artillery lieutenant with 
a laste for archeology, named Boussard, 
‘who discovered it in 1799, during Napo: 
leon's Egyptian campaign. Tt is a slab of 
slate, containing inscriptions in three kinds 
of writing—hieratic and demotic Egyp- 
tian and Greek, The Greek inscription, of 
course, could be read. But the meaning of 
the two others remained a mystery until 
Jean Francois Champollion, a” noted 
French scholar of the time, working on the 
assumption that the Greek was a trans 
tion of the Egyptian, deciphered them, 


R. MOK: A while ago, you said that 

‘millions still use picture writing, Did 
you mean that the modern Egyptians write 
hieroglyphics? 


Da. Wissurr: Ob, m0} they don't, T 
meant the Chinese and others who have 
adapted their writing methods, such as 
the Japanese and the Koreans. ‘Their 
writing to this day is based on pictures, 

‘Mx. Mok: One would not think so 
from looking at the scrawls on a Chinese 
Taundey list, They, never would win a 
prize in an art exhibition. 

Da, Wissuen: [agree with you, but 
those ungainly scrawls, nevertheless, ‘grew 
‘out of delicate little pictures which ancient 
Chinese scholars. designed thousands of 

years ago. They are not called hicro- 

flyphics, but ideographs, or idea pie- 
tures, because most of them depict 
thoughts rather than tangible objects. 

‘Mz, Mox: You told me that we 
have some survivals of picture writ- 
ing in our written language. Will you 
please explain that? 

Dr, Wissten: Yes, What I meant was 
that we use a number of signs that are 
‘meaningless in themselves, but which 
wwe all agree stand for definite things. 
Take, for example, the question mark 
(2). Ie is not a word; it does not spell 
anyihing; ‘yet everybody an read it 
and knows what it means, It simply is a 
picture-shorthand symbol, just as much 
as any Egyptian hieroglyphic. The 
(G). the Eopichgovod stering 
$), the English pound. sterling 
(GZ), the pound-weight 
the la Candis 
are symbols of this sort, 


‘De. Wisse: As in the case of 
Egyptian or (Continued on page 112) 
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ENTIFICKS 


. . OUR ARTIST VIEWS THE 
STRANGE AND UNUSUAL FACTS DISCLOSED 
BY LEADING AUTHORITIES IN THE LAST MONTH 


CAVEMEN WERE HENPECKED TOO 

SAYS THE REV. JOHN M. COOPER: 

ENMNOLOGIST, OF THE CATHOLIC 
UNIVERSITY, WASHINGTON, DC. 


IONKEY PLUCKS 
ENO'S EVE= 


BATH TOWELS USED IN 20008.C. HAVE 

BEEN FOUND IM AN EGYPTIAN TOMB BY 

AN EXPEDITION OF THE METROPOLITAN 
MUSEUM OF ART. 


A BRIMISH PATENT HAS 
BEEN GRANTED ON A 

DEVICE THAy STICKS A 
PIN INA SLEEPER AS 
SOON AS WE SHORES 


JUNE, 1932 » 


GIANTS OF SEA 


tint Whales wi Bombs 


EW whales for old! Modern 
‘equipment not only has revolu- 
tionized the whaling industry, but 
‘enables whalers to capture species 
of the ocean giant, against which the old 


ing a heavy projes 
sive bomb attached, has replaced the han 
thrown harpoon, and great factory shi 
with large, steam-powered hunting boats 
take the place of the sailing vessels that 
plied the Aretic waters in the nineteenth 
century. 

How this and other up-to-date equi 
ment has placed entirely different spe 
of whales within the present-day whale 
grasp was explained recently by Dr, 
Charles Haskins Townsend, director of 
the New York Aquarium. While the catch 
of the old-time whaler was limited to the 
slower moving types, such as the sperm 
and the right, whale, today’s boats and 
cuemtst ‘weapons permit the capture of the swifter 

WHALE ort. blue whale, finback, humpback, sei whale, 

and others too speedy for the open boats 
and, hand harpoons of a bygone day. 
1¢ floating factories, equipped with 
radio, can run down sit or eight hig blve 
whales in one day, and more than twice 
as many of the smaller kinds. A lange blue 
whale may yield as much as seventy-five 
barrels of coil; humpbacks and fin whales 
about half that quantity. Whale oil is 
worth approximately $26. barrel. 

Several of the factory steamers in use 
in northern waters exceed 12,000 tons in 
size, The Kosmos, a new vessel that began 
‘operations in the Ross Section of the 
Antarctic recently, is a 22,000-ton ship. 
tis accompanied by seven Steam hunting 
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PRIZE 18 MADE 
FAST TO SHIP 


and Motors 


boats, and curries an algplane, Tt has two 
decks; one for oll production and 
1 for the preparation of fertilizer 


a plant, for the 
Whaling today a Norwegian 
industry, and Spitsbergen still is the larg- 
est, whaling station in the world, 
A sinitle whale may be worth from $500 
to $10,000, The bulk of the oi is used in 


certain species, particularly the right 


whale, and all whale cows with calves. ar was 


‘The gigantic jawbone of a whale is 
caught by. crane and bolted. to 
‘he deck where it will be broken Sp 
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Big Pressure Machine to Find Earth's Secrets 


POCKET MAGNIFIER FOR 
SMALL CAMERA PRINTS 


Ixcueastxe popularity of cameras that 
take miniature pictures has lead to the 
introduction of a compact magnifier that 
makes inspection of small prints ea 
lends much to thee appearance by maki 
sm appear almost stereoscopic, A magni- 
ine Tens of four-inch focus is hinged to 
nd of a shallow metil box having a 
sliding lid. Prints to be viewed through 
the lens are held by a slot in the end of 
the lid. ‘The box will hold four dozen 
prints, one and three-quarters by two and 
‘one-quarter inch. When not in use the lens 
folds into the box. 


Waar the center 
of the earth is like 
may soon be re- 
vealed by duplicat- 
ing in miniature the 
tremendous heat and 
pressure of the 
earth’s core. Using 
apparatus developed 
by Dr. P. W. Brid 

man; ‘noted | phys 


versity is planning 
a study to last for 
five years 

With Dr, Bridg- 
‘man's powerful ma- 
chine water has been 
squeezed into five 
different solid forms 
and air compressed 
into a substance 
with the solidity of 
water. The combina- 
tion of terrific heat 
and pressures is ex 
pected to explain the 
cause of earth- 
quakes and repro- 
luce the condition 
fof substances thou- 
sands of miles be- 
Tow the surface of 
the earth, 


NEW IGNITION COIL 
STARTS LOCKED CAR 


You can now lose your switch key and 
yet get the car going in less than a minute 
if you have in your tool kit a new emer- 
agency ignition coil fitted with a continu 
‘ously operating vibrator. ‘The high ten- 
sion lead is connected to the center ter- 
minal, replacing the wire from the car's 
ignition coil, Current is oblained by clipe 
ping another wire to the generator ter- 
and a third wire is grounded, The 
high tension current is fed to the proper 
plug by the rotating distributor arm, 


LANTERN'S SPOTLIGHT 
IS SPREAD BY LEVER 


Waar is declared to be a new focus- 
ing principle is incorporated in an electric 
lantern recently placed upon the market, 
Avtouch of a lever on its base shifts for- 
‘ward a small auailiary reflector that pro- 
Vides a broad, diffused loodlight, When 
the small reflector recedes, a large one 
comes into play giving a spotlight beam. 


ITALY HAS NEW 88-PASSENGER BUS 


A ramere-srony bus that carries eighty- 
ight passengers, more than three times 
the number accommodated by a standard 
Pullman car, has just been introduced in 


duralumin, the metal 
idely employed in airplane construction, 
in the design of the huge machine, the 
makers have kept down the weight. 
Besides carrying its immense load 
‘of passengers, the bus will transport 
an additional 440 pounds of baggage. 
It is thirty-nine feet long and. ten 
feet wide and has a speed of twenty- 
eight miles an hour, It runs on six 
wheels. Special compariments are 
provided for the storing of baggage, for 
dogs, and for smokers 
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BLIND CAN NOW “SEE” PRINT AND PICTURES 


‘This totally blind gic is reading a now 


KAU WOU? 


Fon the first time blind 
persons may actually “see” 
dread news 

and typewritten let 
fers, through the medium 
of their finger tips, with a 
device that was 
strated, the other 
New York City 
the “automatic visagraph” 
by its inventor, Robert E. 
Naumbrg, ‘W dcans, 
printed page with an elec- 
tric eye. Black-and-white 
outlines of letters and 
drawings are transformed 
at high speed into raised 
and magnified lines, 
punched by a vibrating heedlelike point 
‘upon moving sheets of aluminum fol. 

In this device the inventor hy lly. 
improved an earlier model demonstrated 
4 Year ago, which he called his “printing 


ve 


visagraph” (PSM, July ‘31, p.40), That 
machine, resembling’ an office desk in size 
and appearance, transformed ordinary 
bookprint into embossed letters that could 
be read with the fingers. It was hailed as 


NEW SUBSTANCE RESISTS HEAT SHOCKS 


Since substances expand with heat and 
contract with cold, builders of instruments 
and bridges, who would prefer their work 
to be unchanging in size, recently hailed 
jth delight the discovery of a new mate- 
rial less susceptible to the caprices of 
temperature than those now in use 

This new substance is a ceramic, and 
can be manufactured in an almost 
limited variety of forms. Its expansion 
within everyday ranges of temperature 


3 of new ceramic that heat expands only slightly 
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fs only half that of invar, am 
from which surveyor's tapes are 
the least expansive substance now in use. 
Far from a useless curiosity is the new 
ceramic, which bas been placed on the 
market under a trade name. Because of its 
low expansion it resists heat shocks, and 
is declared ideal for spark plug core 
“Radio knives,” used in surge 
benefit, since their tips need an insulating 
material immune to sudden heat changes. 


Suarep like a, mush 
oon, an edd electric trans- 
former of great size was 
recently completed at Pitts= 
field, Mass. Tis size ma 
be gaged by the man stand 
ing beside it. Tt and an- 
other like it will” supply 
the 1,400,000-volt current 
needed to operate the 
lant X-ray tube recently 
Completed for cancer Te- 
Search at the California 
Institute of Technology at 
Fsadens, ts rays wil be 
2s powerful as those given 
Sy radi. 


BIG X-RAY TRANSFORMER 


in orei- 


npean Denearn, 
EADERE RINGERS 


fan amazing development, though the user 
had to perform rather complicated adjust- 
sents in inserting the book, and though 
smaller type than bookprint was beyond 
its reach, ‘These handicaps have now 
removed. 

So far improved is the new “automatic 
vvisagraph” by a modified scanning. system 
that it will reproduce the type of newse 

apers, magazines, and ly anything 

print, Even such things as radio. diax 
grams and maps, hitherto inaccessible to 
« blind person because not even an attend: 

d read them to him, are now made 


To read a book with the latest modi 
two of the pages are. thrust through a 
sot, with no effort (o straighten the book 
fo align it. The volume is pushed auto~ 
tatically across a transverse ait, beneath 
which a fast-moving electric eye Scans the 
Printed line 
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ICE CREAM FROZEN TO 
ORDER IN NEW FREEZER 


Ice creaxt is frozen and served to order 
for the net, direct from cream can 
to serving dish, by a new machine pat 
ented and placed 
inventor of Portland, ( 
and all places 
customers, It fre 
wides. 


with one machine, The 
eream is poured through af 
revolving container, set inside brine in 
small freezer head.’ A motor incorpor 
in the machine revolves the container. The 
inventor claims that the machine will revo. 
lutionize serving methods in the retail ice 
ream trade 


RIVER IN CAVE PUMPS 
TOWN’S WATER SUPPLY 


Hipoex River Cave in Kentucky has 
pethaps the most unique setting for pump- 
ing machinery of any place in the world 
Two hundred feet below solid limestone isa 
river witha source believed to be 360 miles 
away. Here a twenty-seven-foot dam has 
been constructed. The water runs through 
flume at the rate of 11,000 gallons 
minute, operating a vertical turbine and 
ning a three-cvlinder pump on a nat- 
I rock bout ten feet above the 
stream. Ninety-two horsepower are gen- 
erated and used to force a six-inch stream 
‘of water from the river, thus supplying 
water to the town built over the cave 


HUGE MERRY-GO-ROUND TESTS GERMANY’S ROAD MATERIAL 


A. RoAD-TESTING merry-go-round, con- 
structed of huge steel girders, with eight 


heavy, motor truck wheels forming four 
two-wheel chassis at the outer edge, is 
being operated daily in Geemany in gather- 
fing dat 


‘on the durability of highway 


ls, Scientists at the Institute for 


Road Construction at Karlsruhe designed 
the massive testing apparatus. Here vari- 
‘ous kinds of highway materials are being 
studied under actual conditions of wear 
and tear. ‘The material is laid down in a 
circular strip under the outer edge of the 
merry-go-round, Operated by an clectric 


‘motor, the huge rollers begin to turn, and 
day after day, the weighted wheels lumber 
over the narrow strip of roadway while, at 
regular intervals, the material is examined 
by experts to determine the effect of the 
hard usage. Wheels of different types and 
weights can be employed in the tests. 


“4 


ound apparat io 


ed by an electele 
“Germany's roads 
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BREAK WARSHIPS’ BACKS TO GAGE THEIR STRENGTH 


stern. while 
‘ckied hull ot 


Eworxrers of the U 
States Navy, at the 
Navy Yard, Portsmouth, Va, di 
iberately broke the 
condemned destroyers rece 
to find out how strong these 
vessels were, It is possible to 
calculate on ‘paper the strength 


of a ship, but this was the first “SOS, wid 
me an. ‘attempt was made to 
ind out how near paper calcula test on emvee > 


jong came to the actual strength 
of a full sized ship, 

‘The destroyers Preston and 
Bruce were used in these novel 
tests, ‘The Preston was dey- 
docked on two cradles at her 
bow and stern, which left her entire length 


in to buckle visibly 
‘on the exterior of the hull and she dropped 
amidships down onto the dock blocking, 
records were obtained of the exact stresses 
that caused her failure. 

‘The Bruce was then operated on, but 
stead of being placed across two chocks 
like a ship's lifeboat, she was supported 


ed 


tlle a 


7 On PRESTON. 
Swuuates ereer 


< 


fon one cradle amidships. 
Weights were then loaded 
into her unsupported 
ends until they, too, 
dropped onto the’ dock’s bottom. Strain 
‘gages again recorded the stresses. 
Breaking the destroyers in this fashion 
was resorted to in an effort to reproduce 
actual sea conditions as far as possible. 
When a ship is lifted up on the crest of a 
big sea, her bow and stern are unsupported 
bby buoyancy of water just as were those 
of the Bruce. When the sea falls away 


Robot runner on wheel leads young racers training at Oxford University 
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White tron 
Presa 


and Bruce ws 
‘mould be avoided 


jons are reversed, Ships have failed 
at sea under just such conditions. Such 
failures, however, were always emergen- 
cies and no one ever had an opportunity 
cof gaging the stresses. that caused th 
failures, “Having 

strength of full-sized ships, naval engi« 
neers hope (0 effect a saving in the weight 
of future craft without sacrificing safety. 


MECHANICAL MAN SETS 
PACE FOR RUNNERS 


re the mechanical rabbit that leads 
the whippets in a dog race, a robot ath~ 
Tete is being used to set the pace for the 
track men at Oxford University, England. 
‘The figure of a runner, mounted on a me= 
chanically operated rubber-tired wheel, 
moves around the outside of the track at 
Gifierent speeds. By keeping abreast of 
the speeding robot, the varsity men learn 
to judge the pace at which they are run- 
ning. The innovation is said to be of spe~ 
ial value in training distance runners, 
whose success largely depends upon theit 
ability to pace themselves so that they 
can reserve sufficient strength to carry 
them through the final sprint, 


SIGNALS AID FLYERS IN BLIND LANDING 


ots mae 
during 


1d to blind Tandings 


Fivtns of the U, S. Army at Patterson 
Field, Dayton, Ohio, soon will be able to 
practice blind’ landings on ‘a magnetized 
field. Cables are being laid in concentric 
rings, just below the field's surface, These 
will be energized by low-frequency elec 
trie current, establishing a magnetic field 


WHIRLING DOOR GUARD 
KEEPS THE FLIES OUT 


Axixcextousshoo- 
fly attachment for 
screen doors, 

signed to keep in 
from entering when 
the door is opened, 
has recently been 
placed on the market 
Its spring serves the 
double purpose of 
losing the door and 
actuating a whirligig 
rimmed with streamers of cloth ribbon. 
‘The flying ribbons are said to be effective 
in shooing away flies while the door shuts. 
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This equipment was installed 


around the 


extending 


above the landing are 

and when he can level off for landing. 
Preliminary tests on modified full-size ap- 
pparatus have shown these signals distinc- 


ive and unmistakable up to heights of 


000 feet. They would be especially use- 
Tul to guide pilots attempting a landing in 
heavy fog. 


CHARCOAL MADE BY 


‘MLE other methods used in the 
United States. Mint at Philadelphia have 
Kept. pace with progress, the high grade 
of charcoal necessary in’ making the dies 


for coin 


Right, ncovering 
special ‘charcoal wu 
ie mine at Philad 
hia. Abowe, ove af the 


BEACH PARASOL’S POLE 
SCREWS INTO THE SAND 


Tue vsvat struggle in setting up a 
beach parasol at the seaside is obviated 
by a new auger attachment for the end of 
the pole, Cast of aluminum, the screw tip 
makes it possible to twist’ the pole into 
hhard sand with the hands, so firmly that 
it will not tip over or blow down. “A Los 
Angeles, Calif, mechanic invented it, 


TOURNIQUET CONDEMNED 


Tovxxiovers, drawn taut about a limb 
to stop bleeding, were condemned as obs0- 
lete and unsafe’ by speakers before a re~ 
cent international congress of medicine, By 
stopping the circulation, one Belgian phy 
sician declared, they promoted infection, 


PRIMITIVE METHOD 


primitive way, and ground and pulverized 
in an old water mill. One man has sup- 
plied it for forty years. John R. Rowand, 
of East Clementon, N, J, still burns his 

je way his fater dd, burying 
The charred logs. ate then 


ted in the pulverizing mill, 
all foreign matter. 

ning selected 

ut excluded by 

of earth. Skill is needed 10 know 


when 


p the proce 
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GONDOLA, LIFTED BY BALLOON, 
MAY RISE TWELVE MILES 


AvstaiAx. engineers recently obtained 
their first glimpse of the air-tight gondola 
in which Count ‘Theodor Zichy and Hans 
von Braun, of Vienna, plan an ascent to 
a world’s record height of more than twelve 
miles above the earth. The odd cabin, 
with its passengers sealed in, is to be 
swung beneath a huge balloon’ on its up- 
ward journey, and the descent is planned 
by cutting loose the gondola and letting 
it fall at the end of a large parachute. 

‘Meanwhile other nations are racing for 
the honor of the highest as Prof, 


ten-mile ascent in an ai 
another try. Two Bri 
building a balloon for a. seventeen-mile~ > | 
high flight, and Russian aviators are pre- et 

paring for’ a twelvermile ascent in 1933, * 


NILIEN. SLYER TO LAND PARACHUTE LOWERS AIRPLANE’S CABIN 


Dernaven of fighting airplanes by the 
treaty that ended the World War, Ger- 
many’s sole air defense now consists of 
signal bombs. This new method of signal- 
ing to alien planes was put into effect after 
the frequent maneuvering of Polish air- 
craft over German soil had irked the fron 
Ler population, At the approach of «plane 
a smoke bomb is fired from a mortar. 


Tt then explodes 
with a burst of col- 
cored smoke, which 
continues as the 
bomb descends on 
4 parachute, wam- 
ing the offending f 
pilot to land or | 

turn back. Just : 
what procedure q 
would be followed 

if the pilot diste- 

garded the signal 

isa problem the 

officials have not 

yet had to face, 


A. wew variation of a favorite project 
of inventors—a detachable cabin that 
‘would lower air passengers to safety if an 
irplane should meet with disaster—is 
shortly to be tested by B, Ayad, French 
inventor, In his device, the cabin is 
mounted on rollers. In case of emergency 

huge parachute is unfurled and the 


cabin, released from the body of the 
plane, rolls backward along a track on the 
fuselage until. it falls. free 


The backward, sweep serves 
to open the ‘chute and to 
provide power for towing the 
cabin down the track. Ayad 
tracted a_four-foot 
model plane in his Paris work. 
shop to try out the invention, 


REVOLVING PENCIL 
WRITES ON STEEL 


Ixscertioxs may be written on 
steel, glass, and lead-coated surfaces 
with’ a whirling “pencil” recently 
placed on the market. A tiny eutting 
tool at the head of the instrument 
is whirled by compressed air. Tt 
rotates at the rate of 40,000 revolu- 
tions a minute, At this speed the 
pencil cuts as fast as the hand 
moves. The “pencil” is intended for 
use in marking articles in tool rooms, 
laboratories, and stock rooms. 
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New Discoveries Prove 


HE, world, and almost, all. that 
in it, literally is alive with 
worms! 

That is the startling discovery of 
scientists who are studying the habits and 
characteristics. of a huge family of m: 
terious wormlike creatures called “nemas 
So all-pervasive are these strange cra 
{ng things that, if everything except nemas 
suddenly becime transparent, you stil 
would be able to recognize the outline 
of many of the trees, plants, and animals 
around you, for all of them’ are virtwally 
swarming with these qucer worm forms, 

Fantastic though this picture may seem, 
it nevertheless is based upon fact. Nemas 
infest the earth from pole to pole, The 
Arctic and the tropics alike abound in 
them. They thrive equally on the floor 
of the ocean and in the rarefied air of 
mountain tops, They are the worst ene- 
mies of the farmer of the North, the 
lanter of the South, the rancher of the 
West. Experts estimate they destroy 
{$10,000,000 worth of livestock in this 
country yearly. ‘The value of the crops 
‘and trees they devour is incalculable. 

Even man himself is not immune from 
the nema’s attacks. The hookworm, which 

in the small intestine of its ‘human 
victim, sucking his blood and thus caus- 
ing anemia, heart disease, and mental and 
physical lnssitude, is a ‘member of the 
numerous, nema family. The Rockefeller 
Institute has spent. $5,000,000 on hook- 
‘worm control in tropical and sub-tropical 
countries, Since this organization merely 
shares with various governments the ex- 
pense of combating the disease, the total 
sum spent in fighting hookworm is many 
times $5,000,000. Yet the hookworm is 
but one of more thin a hundred species 


8 


The WORLD Is 


of nemas that prey on 
human beings! 

What are _nemas? 
Put that question, as 
I did, to an authority 
fon the subject, and be 
will begin by fesorting 
to negatives to descr 
them. They are not in- 
sects, worms, oF snakes, 
although most of them 
resemble worms and 
snakes. The — largest 
species known is nearly 
forty inches long; the 
smallest measures only 
‘one two-hundred-and: 
fiftieth of an inch from 
head to tail. But what- 
ever their length, they 
always are slim and 
fenible, Usually uei 

lies have mo pro- 
tuberances, but a newly 
discovered deep-sea spe- 
cies is, equipped with 
a multitude of strange, 
feelerlike “legs.” Nemas 
take their name from a Greek word mean- 
ing yarnlike or stringlike. 

Ti was Dr. N. A Cobb, nematologist 
of the United States Department of Agri- 
culture, at Washington, D. C., who told 
me about these amazing creatures that 
have multiplied and spread until they al- 
most may be said to dominate the earth 
“Nematologist?” Yes. So important hav 
they become that a new science—the sci- 
‘ence of nematology—is being built around 
them in an effort to produce better crops, 
sturdier herds of livestock, and healthier 
people. 


of neman the 

ind mirror are mounted to aslld steel to Dte- 
mitror throws on the paper an image of 
vent of the npeelmen so artist cam draw it 


scope, headrest, chair, 


Today, Dr. Cobb told me, about 5,000 
Gifierent’ species of nemas’ are known. 
Nematologists feel that, despite many 
discoveries made in recent times, they 
still are standing on the threshold of their 
new science. Staggering though the figure 
5,000 may seem, it represents but a small 
proportion of the total number of nema 
species believed to exist. From the rate 
at which new types are being found, and 
the widely seattered area they are known 
to inhabit, the number of different kinds 
of nemas infesting the earth is estimated 
to run into the millions! 
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things destroy” much grain 


Nemas, I learned, are by no means the 
most primitive form of life, They have 
heads and tails, and right and left sides, 
With the exception of lungs, heart, and 
blood vessels, they have as many internal 
‘ofgans as we have. Most nemas are 
transparent, Some have the beginnings of 
eyesight; that is, they are light-conscious 
and react differently to, blue fight and 
infra-red rays. Unlike bacteria, nemas 
jn most. eases cannot be bred in labora- 
tory cultures, 


BROADLY speaking, nemas fall into 
two large groups—the parasitic spe- 
cies and the freeliving types. Parasitic 
nnemas begin life in the ground, but soon 
infest and subsist at the expense of every- 
thing that" grows in and'‘on top of, 
{including man. They are the ones thai 
cause all the damage and disease. The 
free-living species inhabit the ground like 
ordinary earthworms. 

On the whole, these free-living nemas 
are not s0 unfriendly to man as are their 
‘cousins that prey on his crops and cattle. 
‘One expert has even gone so far as to say 
that it would be impossible for man to 
inhabit some parts of the globe in which 
hhe now lives without the protection of 
these nemas. 

Have you ever noticed that_grasshop- 
pet plagues only appear in certain parts of 
the country? Have you observed that in 
New England, for example, grasshoppers 
do not appear in swarms as they do in 
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By Clayton R. Slawter 


more western states? Dr. Cobb has, and 
he has made a study of the matter, As a 
result of his work along these lines, he is 
inclined to attribute the New England 
farmers’ immunity from grassbopper 
plagues to a nema commonly known as 
the hairworm, 

Dr. Cobb spent many nights lying out 
‘on the ground, studying the feeding habits 
of New England grasshoppers. The long~ 
leaved plantain, which grows in profusion 
in that part of the country, he found to 
be their chief item of diet. In nearly every 
case, in fields where grasshoppers died in 
the ‘autumn after a steady diet of this 
plant, the insect was found to be infested 
with hairworms, 

‘Specimens of the long-leaved plantain 
then were brought into the laboratory. 
There. under the microscope, it was re- 
vealed that parent nemas of this variely 
‘were careful to deposit their eggs on the 
Tong-teaved plantain and similar forage 
plants at exactly the height from the 
ground at which grasshoppers grazed, 


Thus, the rs, while partaking of 
meal, swallowed nema eges 


their favorite 
along with it. 
IN TIME these hatched, and the unfor- 
tunate grasshopper became the host of a 
nema, en in devouring it 
from’ the inside out. When, after six 
weeks, the grasshopper finally succumbs 
to the ravages of the parasite, there 
emerges from its empty carcass a white, 


th WORMS 


Alter earth containing seman ix placed in 
‘cylinder, water tn fod in and the eytine 
"phe nemsn are thrown tt 


writhing, snakelike nema many times 
longer than its late host. 

Before the Christian era, ancient Vi- 
kings had in their mythology a creature 
they called the Midgaard serpent. ‘This 
was, they believed, a huge snake that 
held in its coils the entire world. Could 
fone of those old Norsemen return to 
earth today and take up the study of 
nematology, he might have reason to 
think himself studying the Midgaard 
serpent. 


FPOR the writhing cols of the multtuai- 
nous nema family may be said to em- 
Ibrace the entire globe. Wherever there is 
food for nemas, some species are sure to 
be found. They thickly infest the moss- 
like growths of Arctic muskeg swamps. 
Scientific parties, making soundings in the 
“Antarctic Ocean, dragged up on_theit 
year from the bottom of that icy, sea 
nema in great numbers, Members of one 
‘dug down to the bottom of an ice- 
filed hole onthe shores of the Antarctic 
continent, Tee from the boitom of the 
hole was melted in a pot, releasing num- 
bers of nemas alive and well! How long 
water in the hole had been frozen solid 
there was no means of telling, yet, the 
nemas when thawed out appeared to have 
suffered no harm from theit imprisonment 
in the ice. 
At the top of Long's Peak, Colo., where 
the only soil is in the cracks of rocks, 
and the only (Continued on page 115, 
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to MUSIC 


NE of the world’s strangest orchestras. recently 

gave its first public recital at Carnegie Hall, New 

York ‘Music came not from the varied 
instruments in the hands of the performers, but 

from a row of loudspeakers. ‘The electrified instruments 
inventions of Prof, Leon Theremin, Russian 

w York. Several years ago, 


des instrument with which he 
feadical inte ty euytag bee ano tafe ai, fd pect 
messing of the “squeal” of a radio vacuum 
‘a performer might create musical tones of 
pitch of volume by making passes at two 
Is oF antennas protruding from a cabinet, 
emin has produced more 
‘same principle. One, his 
res cellolike tones, It has no st 
slides his fingers up or down the scale, while 
his other hand operates a lever like a pump handle, con- 
trolling the volume. “Keyboard ‘Theremins,” resembling 


wing the arms governs the pitch, 
‘and stooping or rising, the volume. 


of her body. 
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Radio Squeals turned 
FOR ENTIRE 
ORCHESTRA 


By teactc a vanishing 
radio station to. bootleg. 
ger's automobile, Federal 
agents recently achieved one 
of their most brilliant ex- 

loits, Hitherto rum run- 
hers of the Atantic seabourd 
e used permanent land 
jong to keep in. touch 
with liquor ships offshore 
When an illicit station on 
Long Island, N.Y, was 
heard recently sending code messages, Fed- 
‘eral men traced it with direction finders, by 
‘methods described in the article beginning 
‘on page 13 of this issue, When they swooped 
down upon the spot to raid it, all they 


LIGHT PRINTS DATA ON 
PHOTOGRAPHIC FILM 


‘Trruts, dates, and other useful infor- 
mation may be’ printed permanently on 
the edge of a photographic film negative 
just before development, with the aid of 
‘anew device called a margin printer. Data 
are written on the edge of a standard 
three-by-five-inch index card, which is 
jped into a slot in the machine. The cut 
film is inserted in another slot. Pressing a 
lever brings negative and card in contact 
and lights’ a five-watt electric lamp that 
does the printing. Only a small slit on the 
negative margin is illuminated, so the rest 
Of the negative will not be fogged. When 
the picture is developed and printed, the 
title appears in black on white. 
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VANISHING RADIO STATION FOUND IN CAR 


found was a vacant lot. Hardly had they 
returned from their futile hunt when the 
station resumed sending—this time from 
‘a new location, For two months the phan- 
tom station eluded the agents. Then they 


descended in a surprise raid 
way, N.Y 


und 4 comple 
ig radio 
fit , they 
aid, had a thirty-mile range 
and'was operated from cam: 
ouflaged controls on the car's. inst 
ment board. When Federal agents 


ply move 
worked 


Sknraaxe over the water on three 
barrel-shaped rollers that act as revoly~ 
ing pontoons, a remarkable air-iriven boat 
is expected by its inventor to attain a 
speed of nearly ninety miles an hour. A 
nine-horsepower motor drives the air- 
plane propeller mounted at the rear. The 

er, a French engineer named Ecker- 


lein, declares that high speed with such a 
mail power plant is made possible by the 
reduction of water resistance to a mini- 
mum, since there is no hull of conv 
tional type to cause a drag. The barrels, 
water-tight and air-filled, supply the bu 
that reduces displacement and raises 
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Automatic Machines Lay Concrete in New York’s Biggest Building 


Exorwens have built 
of the most modern cement 
handling plants in the world to 
specdl the construction of New 
York City's largest building, the 37, 
600,000-cubie-foot Union Inland. ‘Ter: 
‘minal Building for incoming and outgoing 
freight, ‘The material is handled in bulk, 
a large-scale method that obviates ship: 
ping it in bags 

Cement arrives in moisture-proof cars, 
and is mechanically transferred through 
pipes into an overhead storage hopper of 
SOOsbarrel capacity, Special trucks with 
ust-proof bodies are filled by gravity and 


METAL REFLECTOR GIVES 
QUICK COAT OF TAN 


Inpatient sun bathers who yearn for 
facial coats of tan may now speed up the 
rocess, it is said, with the aid of a new 
jerman mirror of odd design. This pol- 
{shed metal reflector, worn about the face, 
concentrates sunlight by the use of mul- 
tiple mor races, ae rom 
mended especially for sun bathing on 
days, and during winter months when the 
sunshine is less intense than in summer. 


P amal 


‘This metal refector 


the wun tan you 
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loaded in five minutes, Thence 
the cement is propelled 


w Hhrough 
to thi being 
weighs into 
batches along the way, Finally 
he cement mixture is carried 
n endless belts to the p 
here it is being laid, 


belts can be moved 

the position de 
dso that the cement goes 
immediately to any part. of 
the work where it is needed. 
‘The entire operatio , dustless, and 
free from waste, eliminating the consider 
Atle expense of bags and alo doing away 
with the loss due to the cement adhe 
To the tage when they ‘re being emptied, 


convey the cement to the building site 
Here a spiral screw within the truck re- 
volves and ejects the cement through a 
spigot, down a canvas tube, and into an 
underground bin, The trucks can be un- 


U. S. ARMY'S NEW MORTAR IS PORTABLE 


inch) shell is fired by drop- 
ping it down the barrel, where 
it strikes a pin at the base 
and sets off the firing charge. 
‘The barrel, tripod support 
and base ‘come apart for 
transportation, The new port- 
able trench mortar is shown 
in photo below set up and 
ready for firing 


So uicur that three men can carry it, 

1 new portable trench mortar, developed 

by the United States Army, is considered 

‘an unusually deadly weapon’ because of its 
rructive power and ease of opera- 

ion. Despite its light weight, the gun 

is extremely accurate up to the limit 

of its two-mile range. Its eighty-one- 

millimeter (approximately three- 
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AIR-FILLED PONTOONS TO RAISE LOST TREASURE SHIPS 


How sunken treasure ships may be 

raised from depths beyond a diver's reach 
‘was demonstrated in a New York labora- 
lory recently by Giuseppe Bontempi 
ventor of “grappling pontoons.” Minia- 
tures of these new devices. successfully 
raised a four-foot ship model from the 
bottom of a tank of water. 
‘U-shaped frameworks of steel are first 
lowered to the sunken ship, and attach 
themselves automatically to the hull near 
the bow and stern, grasping it like tongs. 
Motors on these frames then pull down a 
pair of pontoon-bearing members. The 
pontoons are made buoyant by air pumped 
from the surface, bringing up the derelict, 
while lines anchored. 0. ballast on. the 
‘ocean potiom regulate the ascent, af showin 
In. the accompanying photograph made 
during the demonstration, 


USE MOTOR PISTON AS 
PILE DRIVER HAMMER 


Gasourse will drive piles, as well as 
les, according to reports from 
ipaig, Germany, where a pile driver of 
unusual construction was demonstrated the 
other day. Taps from the piston of this 
new machine's one-cylinder, air-cooled 
motor speedily force a heavy timber home, 
‘The compact mechanism con- 
trasts strikingly with the towering derricks 
Of the conventional pile driver that uses a 
falling weight. The inventor claims his 
pile driver can be set up more quickly and 
‘Sccupies less space than usual types 


a 


U-SWAPED TRUSSES, 
ATTACH THEMSELVES: 
OF SUNKEN SHIP 


LINES HAUL pO 
PONTOONS 70 


PONTOONS ARE 
FILLED WITH AIR, 
RAISING SHIP 


toons ia connection with 
‘sunken ship, may be used to 


RADIO TO SUPPLANT FOGHORN 


Focnorxs may soon give b 
radio as a means of preven 

at sea A portable radio 
been developed especially f 
at the Detroit, Mich.. sh 
Lighthouse Service. Sh 
ing such an appa~ 
Tatus run into fom 

the set, put into 
operation, sends 

out wireless sig- 
nals in a distine- 
tive code. Any 
radio compass 
equipped vessel 
near at hand can 
pick up this signal 
and so determine 

the exact position 

of the sending ves- 
sel; and, by re 
peated ' observa- 
tions, detect the 
course of the ap- 
roaching ship. 
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SCREWCAN'T 
WORK LOOSE 


Vinratios or 
bending of the ma- 
terial in which it is 
Sun cannot eause a 
‘wood screw of a new 
type to work loose, 
according to. the 
tmantfacturer, Near 
the base of the 
thread ‘on opposite 
ses, two ate of 
sharp-pointed. wings 
flare from the shank. 
They olfer no re 
tance asthe screw is 
driven home, but 
Any’ reverse. motion 
causes them to di 

in's0 the screw cane 
not work out. Using 
extra pressure, it can 


ELECTRICITY RUNS NEW SWISS WATCH 


A ering watch- 
maker of Geneva, 
‘Switzerland, has just 
fulfilled his twelve- 
year ambition to 
perfect an electric 
watch. Driven by 
fly-power motor, 
needs no connection 
with outside wires, 
The case itself con- 
tains a storage bat- 

no larger than 


pieces, which is de- 
clared’ to° hold its 
charge for a year 
and which may be 
recharged when nec- 
essary. Electricity 
be removed with & Wings on thresd hota actually’ operates 


the watch and does 
not, merely. wind a 
spring as is the case 
PULLEY HAS VACUUM in self-winding 
CUPS TO GRIP BELT Fasigettt andl pid 
been announced to richaker, emi his eet watch in 
market the inven- ry to beep i ranning 
tion in Europe and 
America. Now the inventor, Georges Pel- radical rearrangement of the mechanism 
laton, is striving to construct an electric and a corresponding reduction in the se 
wrist watch, an ambition that calls for a of the motor and the battery 


screw driver, wood screw In place 


EXPLODING ALARM 
WARNS OF FIRE 


Fuers that start in the night 
automatically set off & new type 
of alarm, which consists of 
short section of copper tubing 
divided into two chambers and 

Pulley, 4 um cups sealed at the 

moving belt and. prevents Kt from sipoing bers are fille 
explosive composition, " Heat 


Dorrep with depressions. that act 9 
vacuum cups, a metal pulley recently 
placed on the market uses the poweriul 
force of suction to prevent a belt {ron 
sligong. Ab the Belt les around th 
pulley, it presses the air from cach 
acuum cup and the resulting aie pre 
gives ita firm grip. On leaving the pulley 
1 automatically breaks the seal. Aeconl- 
ing to the manufacturer, the device s 
waste of power from slipping belts and 
increases the life of the belt. 


na fire explores the mix 
re, blowing out each end of 
the tubing in succession with a 
oud report that will awaken a 
sleeper anywhere in the house 
Photos at left show alarm bi 
fore and after explosion, 


BOOK HOLDER AIDS HOME CHEMIST 


To cvano a reference book from work 
shop stains or from possible damage. by 
home laboratory chemicals, a convenient 
holder has been introduced. The book is bat safe" from 
‘opened to the desired place and 
slipped into a metal frame, where 
it is held out of harm's way and 
at such an angle that the worker 
may read it easily while he is 
standing. The book rest may be 
folded and slipped into a drawer 
when the day's work is through 
Tt is so designed that books of 
any size may be placed in i 
The holder will also. prove 
useful (0 ship model and ‘other 
home shop workers, 
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HAUL PIPE UP MOUNTAIN 
ON STEEPEST RAILWAY 


To soxve the problem of building a pipe line for a 
huge new hyroclecrie plant at the bottom of Monte 
Piottino, near Lavargo, Switzerland, engineers con- 
structed one of the steepest railways in the world. Up 
this precipitous track, with a maximum grade of 165 
percent, cables hauled the sections of a high-pressure 
pipe to bring water down from the mountain top. The 
remarkable photograph, right, shows a heavy “anchor- 
age bend’ making the ascent. Not everyone, perhaps, 
would care to take the place of the men who are riding 
it so nonchalantly, for the snapping of the cable would 
tum the car into a roller coaster of death. 


SCOOTER HITS 40-MILE SPEED 


A scoorer capable of running at more than a mile- 
a-minute clip has been built by John W. Greenwood, 
Oakland, Calif, The young invenior used a motorcycle 
engine, scooter wheels, a bike 
frame, and two fly sprayers 


and oil tanks, in build 
it. ‘The scooter is no Peay 


: = 
‘and ot pro- 

vided” with clutch or: trans- 4y* 
Initsion, Greenwood never 


mile spe 
it could at 
enty miles an hour. 


WATER FROM DEEP WELL 
BURNS WHEN LIGHTED 


A Cunvetasp, Ohio, compan 


drilled a §25-foot well to 
water supply. When the turbine pump was 
placed in service, water came forth 


‘Then someone carelessly tossed a lighted 
match in the direction of the supply 
nozzle. Immediately there was a fire, Ex- 
Wutex a fourteen- amination revealed that the water is 
finch steel curb was charged with minute globules of natural 
found, inadequate to gas, ‘Three or four months of pumping 
restrain skidding cars will be necessary to exhaust the gas 

at a bend in a New 

‘York City motor via- 
duct, and several 
plunged over the edge 
to the street, seventy- 
five feet. below with 
fatal results, an unu- 
sual type of barrier 
was erected to. pre- 
vent future accidents. 
A wall of steel three 
feet high was raised 
and bolted fo the mas- 
sive piers that support 
ihe whole viaduet, 50 
as to become an’in- 
tegral part of the 
structure. The new 
guird will stop an 
overturned car roll- 
ing toward the brink, 
and even an Army 
tank would find it a 
Tstalling the frst section of = stssl wall to Heep cars om visdset formidable obstacle. 
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Sightseeing Bus Runs Under Water 


Marvels of Shallow Seas Can Be 
Viewed from Windows of Craft sunset Drawing shows how 


French ‘engineers subs 
marine, bet would be 
‘OU step through a hatchway and Tovetante daer when 
down a ladder, into the interior of pick gcse 
4 strange automobile. Other passen- Securely sgninge water 
gers file in and take their places in 
the comfortable seats beside you. The lad- 
der is removed, and the hatchway door 
slammed shut and locked. With a hum of 
‘motors, the car, on endless tractor treads, 
lumbers down the beach toward the water. 
Suddenly there is a swishing noise. A 
srreenish veil of sea water sweeps over the 
outside of the porthole window beside 
you. Past it glide forms of marine life, 
You are traveling on the floor of the 
sea 
Sightseeing jaunts like this, beneath the 
waves along ocean beaches, are the amaz~ 
ing proposal of an engineer of Nice, 
France, who has, worked out the desi 
for such an electric submarine automobile, 
‘The accompanying sketches and diagrams, 
based upon his original drawings, show its 
construction, A vital safety provision is a 
detachable coupling between the passenger 
compartment and the undercarriage, 0 
that the body may be released if the bus 
stalls while under water. The body would 


COMPRESSED 
NR TANKS 
TeLescomnG _ 
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PRODELLER 
F rive BODY 
STORAGE ELECTRIC. WHEN SEPARATED 
TRACK GATTERIES “MOTOR FROM RUNNING GEAR 


then float to the top of its own buoyancy, 
‘and proceed safely to shore under the 
power of an auxiliary motor. 

‘The inventor is primarily interested in 
the possibilities of his vehicle as an amuse- 
ment device, and foresees. "submarine 
sightseeing buses” in operation at the 
Mewes mtr, nese, bat an 
igned a more claborate application of his 
ides—a. submarine railroad in ‘which a 
passenger car on flanged wheels would be 
pulled along a track Iaid under the sea. 


Beneath the waters of popular sea resorts, ral 
he laid upon which’ table-drawn submarine 
ding sightseers m tare chance 

satis that live 
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Alter the ice 
Breaker Taro 


‘whieh the fhe. 
Thenwerentranded, 


Sevex hundred fishermen cast their 
lines, a few weeks ago, through holes 
chopped in the ice far off the shore of 
the Gulf of Finland, A storm arose. The 
ice cracked ominously. Deserting their 
temporary shelters, the panic-stricken 
fishermen dashed for the shore. They 
were too late—the floe had broken loose, 
‘They were marooned on an ice cake with 
their 100 horses, drifting out into the Gulf 


and in imminent peril of drowning, should 
the cake break up. To the rescue steamed 
the husky Finnish ice-breaker Tarno. Hours 
later its lookout, though half-blinded by 
a blizzard, sighted the u castaways 
hhuddled on the ice cake, The vessel's ar- 
mored prow crunched through the sur 
rounding barrier of loose ice, The fisher- 
men were helped aboard in one of the 
most thrilling rescues of modern times, 


FOLDING PIANO FOR CITY APARTMENT 


So Har a city apartment dweller may 
easily take his piano with him wherever 
he moves, a well-known manufacturer bas 
{introduced a radically new type of instru 
ment. The keyboard and foot pedals fold 
into the case, and thus folded, the piano 
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will pass through any door or narrow stair- 
way, obviating the need of hoisting it 
through a dismantled window. Open, the 
piano has a full eighty-cight-note scale 
‘and the manufacturer declares its tone 
equal to the conventional models 


STRAINED EYES TAUGHT 
TO WORK TOGETHER 


For THost who have partially lost the 
sight of one eye by excessive steai 
aid has been successfully. tested 
‘optical research laboratory of the 
sity of Souther C. 
‘manuductor,” this 
the old-fashioned st 
cused for viewing pictures. In use, a patient 
gazes through the instrument at a pait 
of drawings. One is complete; the other 
lacks a few fines, Hy drawing in the miss- 
ing parts, the patient relearns cobrdination 


jifornia, 


MANY TINY SPRINKLERS 
SET IN NEW LAWN HOSE 


A xe style of garden hose needs no 
attachment to sprinkle the lawn. It carries 
its own tiny sprinklers, set into the side 
Of the hose like tire valves at eight to ten- 
foot intervals. A separate metal support 
slips over the head of each one to hold it 
upright. Each sprinkler may be regulated. 


PREVENTS SCARLET FEVER 


ive than the antitoxin now 
is a new way to immunize 
children against scarlet fever, announced 
by the U, S. Public Health’ Service. It 

mixture made of antitoxin and 
ver germs, 
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U. S. BUILDS FIRST PORTABLE METER TO MEASURE GRAVITY 


Recavse the force of gravity varies 
slightly from place to place, a gi 


not weigh exactly t 


parts of the United States. 
mination of gravity’s force is important 
in certain precise scientific work. For this 
research, experts of 
Geodeti¢ Survey anno 


just perfected the first portable “gravity 


ELECTRIC LIGHT PLUG 
CLAMPS FAST TO CORD 


No Toots but a knife to remove the 


insulation from the ends of the 
‘needed to connect a new elect 
‘ment plug to the end of a cord, for the de- 
vice dispenses with the usual pair of brass 


screws that grasp the wire ends, Instead, 
the bare wire ends are inserted in slots 
at the heads of the sliding prongs. When 
the cap of the plug is screwed on, its 
milled edge squeezes the tops of’ the 
prongs. ‘These in tum clamp down upon 
the wires with a viselike grip. 


mee” ever it I wl ae 
te iy ection aa 
ia as 


elec- 


Amoxs the strang- 
est beehives in the 
world are the painted, 
‘wooden figures found 
‘a small village in 
Silesia, The oldest is 
said to date back to 
the early years of the 
seventeenth century, 
when the property on 
which they stand be- 
Jonged to a _monas- 
tery. The latest were 
carved more than a 
hundred years ago. 
‘The bees go in and 
out through a hole in 
the head and there is 
also a detachable 
board in the front of 
each figure to permit 
the removal of honey 
the bees collect. 


dt salted aber, te bata a io 


FOLDING CLOTHES BRUSH 
FITS THE POCKET 


So prsciwurive that it may easily be 
carried in the pocket or ina woman's 
handbag is a clothes brush devised by a 
clever inventor who wanted one always 
at hand. When not in use, the bristles are 
protected within a composition case. They 
are brought into position for use by slid- 

of tabs at the ends of the 
ich run along slots in the case, 
With its aid a spot of dust on hat ar coat 
may be flicked off in a jiffy. It is supplied 
in cases of several colors, and should prove 
Tandy in the equipment of « yacationist 
‘or a traveling man, 
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NEW “PILL” PER TIEIZER IS POWERFUL 


Lire gray “pills” of plant food re 
sembling grains of smokeless powde 
times as powerful as ordinary commercial 
fertilizer, are science’s n 
to farm relief, The new , perfected 
by Theodore Swann, An Ala., chem 
ist, has been tried out successfully for 
several months by colleges andl experime 
stations in this country 

Unlike concentrated 
the market, it, is 


IM. costs, Because of its 


Use of the new 
posed in the pro 
tiliger at M 


dustless, noneaking, 
and as easily forced 
into the soil as 
grains of wheat, 
Growing plants may 
be given. individual 
doses with the ordi- 
nary seed drill. By 
applying the grains 
well under the soil, 
five pounds per acre 
are said by the pres 
ent experimenters to 
sive as high a yield 
‘as 100 pounds: 

dinary fertilizer 
strewn at random. 
over the surface. 
‘The concentrated 
form of the fertiliz- 
cer would greatly re~ 


TRUCK LOADED WITH ITS OWN ENGINE 


Power from a truck's engine operates a 
new "loading end gate,” saving time and 
labor in stowing heavy ‘objects aboard the 
vehicle, The entire movement of the gate 
is under the driver’s control by means of 
two levers. Power is transmitted from the 
truck engine through a standard trans- 
mission take-off and a hydraulic pump. 


‘Abate, Wheeling & 


ight, power fram 
the load sad tale 
boned 40" roll is 
‘eanily shunted ine 
far the chastis 
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The lifting mechanism is self-contained, so 
mounted as to relieve any undue stress on 
the chassis. 

A heavy duty model, which is adapt- 
able to large trucks, has'a lifting capacity 
‘of 2,500 pounds. Its detachable apron en= 
ables heavy objects to be placed on it by 
means of hand trucks. 


THIS “PENCIL” WRITES 
YOUR NAME IN GOLD 


y can write your name in gold on 
cardboard, oF leather with a novel 
electric pencil” that has been placed up- 
con the market. Personal belongings such 
as hats, books, and gloves may thus be 
‘marked for identification. Among the many 
other uses suggested by the maker are 
the decorating of lamp shades and sta~ 
tionery, and the preparation of distinctiv 
ly individual greeting cards 

For use, the “pencil” is plugged into 
a wall outlet. In a few moments, its sty- 
Tusike point is hot and ready for writing, 
A. sheet of special gold. paper, suppl 
‘with the outht, is placed over the object 
to be autographed, and the lettering. is 
traced through with the hot point. "On 
lifting the gold sheet, the letters are found 
permanently impressed in the object be- 
neath the sheet. Silver and colored 
ing may also be made with the use of suit- 
able tracing sheets, increasing the range 
Of the pencil for purposes of decoration, 
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"THE mechanical members upon 
which the motion of the recip- 
rocating steam engine depends are 
shown in the sketch at 4, B, C, and 
D. Bis a steel block sliding in the 
slot of 4, actuated by the piston, 
and connected to C, A is the fixed 
member, while the three others are 
movable. By selecting C as the fixed 
member, with 4, B, and D mov- 
ableor by making’ D fixed, with 
A, C, and B movable—entirely dif- 
ferent mechanisms can be produced. 
Try to see how many mechanisms 
you can invent, using the identical 
linkage of parts shown in the recip- 
rocating engine sketch. Also try to 
make one or more practical ap 

cations of each mechanism you 
cover. It will help your constructive 
{imagination if you draw the parts to 
scale upon bristol board, cut them 
‘out, and connect them with pins so 
thai their motions can be visualized 
more easily. It is not, however, 
necessary to keep the parts inex: 
actly the relative lengths specified 
here. For example, the proportions 
of A to D may be changed, or the 
proportions of C to D, or C to A. 
Also, the position of the slot in A 
may’ be changed, and the steel block 
B may be imagined as pierced, sur 
rounding and sliding upon 4, in 
stead of sliding in the slot of 


Below is the solution of last 
month's problem in transmitting 
motion from a shaft A to a shaft B 
by means of a wheel 


Reduction in revolutions per minute fz made 
By placing two! 


JUNE, 1932 


FRAMELESS TRUCK HAS BIG CAPACITY 


ie 
‘a move: than double‘ that ofthe regula 


Foothigh roadstoals, sc 
wn and lighted with Mid 


cay 


A LoNG snout housing engine and ri 
ator gives an odd appearance to a new 
style of front-wheel-drive truck for car- 
rying gasoline and other liquids. This un- 
usual vehicle has no chassis, the tank itself 
serving as a frame. Because of the width 
and depth thus gained, it holds 1,000 gal- 
ons, more than twice the usual quantity 
for a tank of this apparent size, 


TOADSTOOLS ON LAWN 
HIDE LIGHT BULBS 


Ax onicixat decorative effect for his 
awn was conceived not long ago by a 
resident of Wauwatosa, Wis., who de- 
vvised imitation toadstools illuminated by 
concealed electric light bulbs, At night the 
foot-high toadstools cast a pleasing 
ance over the grounds. The scheme is 
variation of floodlighting for estate 


NEW TANK CAR CARRIES DRY POWDER 


Cemext, flour, and other nonliquids 
may be transported in a newly invented 
type of railroad tank car, and poured like 
water from an outlet when it arrives at i 

estination. The secret of its operation is 
1 pair of electrically driven conveyor belts 
within the tank, 
which force the 
powdery, contents 
toward the opening 
in” the manner 
shown in the dia- 
gram at bottom of 
this page. By the 
use of the new 
cars, containers 


pensed with, and 


handling charges 


are said to be reduced. Capacity is also 
Considerably increased, as no. space is 
wasted by separate containers, Use of the 
new tank ear to. transport commodities 
dangerous for humans (o handle eliminates 
the hazard hitherto present. 


Household 


[nventions 
to Lighten 
Your ork 


J 


This diagram shows how 
Sod" manganese’ diowide, ean. be 


By 
Raymond B. 
Wailes 


XPERIMENTS with oxygen will 
rive you more pleasure than any 
‘ther operation in. your chemical 
laboratory, It is surprising what 
exciting moments you can have with a few 
cents worth of potassium chlorate, the 
cheapest substance with which oxygen can 
be made, 

Oxygen is produced quite easily 
parts by volume of manganese di 
potassium chlorate are heated in a test 
tube fitted with a oneshole cork carrying 
4 bent glass tube. The end of the tube 
should be attached to a curved glass medi- 
cine dropper by means of a short length 
of rubber tubing. This will provide a de- 
livery means for the oxygen gas. As a col- 
lective means, fil a test tube with water, 
close the mouth with the hand, and invert 
the tube under a beaker of water and re- 
move the hand, Water now completely fils 
the tube, Heat the oxygen generating tube 
for a few seconds to allow the air inside 
to escape through the medicine dropper. 
When oxygen gas begins to issue from the 
dropper place it under the mouth of the 
inverted collecting tube. The oxygen bub- 
bling up forces the water out of the tube 
into the large beaker. When the tube is 
full close its mouth, remove it, and set in 
‘upright position, 

Several jars of oxygen can be collected 
fn this manner from the same charge of 
potassium chlorate and manganese diox- 
ide, An inverted and water-filled collect- 
ing test tube can be held upright by means 
of three spring clothespins clamped to a 
little stand, Small supports, or ringstands, 
can be purchased from dealers in chemi- 
cal supplies 

‘A glowing length of punk, string, or 
‘wood, if placed in a tube of oxygen, will 
burst into flame, often with a harmless 
Tittle explosion.” Sulphur will burn in 
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To mend 2 


]{xPERIMENTS 


iw the point of {uslon 


te mouth 


Way the tobe is given 4 rounded ead 


Three Steps in Mending a Broken Test Tube 


fxygen as can be seen by heating a lite 
‘until it takes fire, then inserting 
Jar of oxygen, The sulphur unites withthe 
‘oxygen, forming sulphur dioxide gas. If 
after the experiment several drops of water 
are twirled about in the bottle, the gas 
will dissolve in the water, to form weak 
stilphurous acid. 

Red-hot charcoal dropped into a bottle 
of oxygen will flare up and burn brilliant- 


_ ly. In performing this experiment care 


should Be taken against ying sparks. 
‘When no more oxygen can be produced 
from the potassium chlorate manganese 
dioxide mixture, let the tube cool and dis- 
solve the contents in water. 
‘The white residue is im- 
pure potassium chloride, 
and. will dissolve in. the 
water, The black manga- 
nese dioxide can be filtered 
of by pouring through a 
folded filter paper placed 
in a funnel. Afterwards it 
‘can be washed with water, 
‘dried, and used again with 
fresh’ potassium chlorate 
in making more oxygen. It 
will, never become “used 
Up," for like a true eataly- 
er, itis not changed when 
heated with the chlorate. 
‘Chemists who have no 
gas with which to heat the 
potassium chlorate mix- 
ture can use an alcohol 
lamp. However, oxygen 
ean be made without heat 
by allowing water to drop 
‘onto sodium peroxide, To 
produce a steady stream 
Of oxygen in this manner, 


oo (sears on 


‘without the use of heat. War 
{er ia relensed from the Yon 


Teta the bottom af the Bane 


a short length of rubber tubing is inserted 
in the stem of a funnel which rests in a 
flask containing sodium peroxide, A rod 
of glass is placed in the rubber tube and 
the funnel filed with water, By manipu- 
Jating the rod, water can be allowed to 
enter the flask a drop at a time. As the 
water strikes the sodium peroxide a steady 
stream of oxyren gas will flow from the 
Dent glass outlet tube. A length of glass 
tubing, attached to the lower end of the 
funnel, will prevent the oxygen gas from 
escaping through the funnel, Although this 
method is expensive, it is convenient, The 
sodium peroxide should be kept in a tight- 
ly stoppered container, 
Experimenters who lack a 
gas supply on their works 
benches can heat small 
quantities of solutions over 
an inexpensive electric 
rette lighter unit which 
plugs in to the house cur- 
rent and can be operated at 
slight cost, Heating a beaker 
or test tube by this method 
presents no trouble, as the 
photos show. The beaker 
Fests upon a square of iron 
‘wire screen, oF gauze, sup- 
ported by L-hooks screwed 
into a block of wood. For 
heating larger flasks by el 
tricity, a one-burner elect 
stove can be used, There is 
little danger of. breaking 
glass containers when heated 
in this manner if they. do 
not touch the red-hot wires 
Test tubes break easily, 
but if a Bunsen burner is 
available, they can be 
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with O 


How Amateurs Can Produce Life- 
Sustaining Gas and Use It in Thrill- 


ing and Fascinating Demonstrations 


mended, First, heat the broken end until 
soft, then press the sides together with 
forceps and pull off, the surplus glass thus 
closing the tube. Reheat the mended tube 
‘and blow gently into it to round out the 
ower end. Care should be taken to see 
that the biown end is no thicker than the 
walls of the tube. Sooting the tube in a 
yellow gas or candle flame and then cool- 
ing it, will 
to advantage in the laboratory. An alcohol 
Jamp will not produce the’ temperature 
needed in making a repair of this type. 
Broken test tubes, if too short, cannot be 
mended in this manner, Short’ lengths of 
Droken tubes are useful for various pur- 

ses in the home laboratory and should 
Revaved. Cut the uneven edge of (PSL, 
Feb, '32, p. 69) and flare the end with 
wary peinied battery carbon, gently ro- 
tated inside the tube while it is being 
heated in a Bunsen flame, 

‘A rather spectacular experiment, that 
e you some new ideas about burn- 
yygen can be performed with illumi- 
ing gas and a glass lamp chimney. The 
Hottom of the chimney i fitted with a 
stopper through which gas is led by means 
‘of ad tube. ‘The top of the chimney is 


| FIARINO A GLASS TUBE 


Alter cutting off the uneven edge of 
‘roken test tebe, Mare end'as abown above 


Cigarette Lighter Furnishes Heat 


JUNE, 1932 


re a tube that can be used. Gude 


XYGE 


Situ 


covered with a sheet of metal having an 
inch hole in its center, The as issuing 
from this hole can be lighted and will 
bum. A long handled dish containing po- 
tassium chlorate and manganese dioxide 
is heated until the chlorate melts and oxy 
ken gas is liberated. The dish is then thrust 
through the hole into the illuminating gas 
within the chimney. 
Usually the flame at the top will be ex: 
tinguished, but the oxygen given off by 
the chlorate will 
burn with a. bril- 
liant bluish-white 
flame, which will 
last as long as the 


csbe holds the astute, 


ducing 
heat to maintain 
the How of oxygen. 
Burning oxygen in 
gas in this manner 
is known as recip- 
rocal combustion, 
‘The long handled 
dish can be made 
by folding up a 
square of metal to 
form a pan, the 
wire handle ‘used 
for lowering it into 
the chimney being 
fastened to the 


a) 


OXYGEN FLOWS from 
hrovgh medicine dropper 
‘When test tube ie full Ht i clone 


FOR THE HOME 
LABORATORY 


pan by crimping the turned-over sides up- 
on it. 

Minganese dioxide contains oxygen 
which can be obtained from it by heating 
jn the presence of strong sulphuric acid. 
Red lead, sold in paint stores, also yields 
‘oxygen when heated with sulphuric acid, 

ie experimenter should not. entertain 
the idea that substances containing oxy- 
gen always need to be heated or acted 
uupon by strong acids to produce oxygen. 
Potassium permanganate, a relatively in< 
expensive chemical which can be bought 
at almost any drug store, parts with its 
‘oxygen quite readily. 

Last month (P-SM., May ‘32, p. 68) 
the method of oblaining hydrogen by the 
electrolysis of water was explained. Oxy- 
ren was produced by this experiment, If 
Beige caret all 
way of storing up a supply of oxygen for 
various tests is excellent. Large bottles 
can be used in place of the test Lubes for 
collecting the 

‘Large quantities of oxygen are prepared 
and sold commercially. One important tse 
is in welding torches. Oxygen tanks form 
the equipment of every hospital for the 
treatment of pneumonia patients and for 
Scape 

ygen for commercial purposes now 
made chiefly from liquid air, which con= 
ists of a mixture of the various gases that 
make up air, the principal constituents 
being liquid, oxygen and liquid nitrogen. 
These two liquids have different boiling 
points—oxygen boils at -182.5°, whereas 
liquid nitrogen has a much lower boiling 
point, -104 degrees. When liquid air is 
Allowed to boll slowly away, the i 
nitrogen, having the lowest boiling point, 
‘oes. off first; and after the process has 
‘continued for'a time, the remaining liquid 
is nearly all oxygen.” This process of is0- 
lating exyren i of course, beyond the 
‘equipment of the ordinary home labora- 
Lory, which will have no means of liquefy- 
ing air. Anyone who has a real interest 
the commana sabia of peo e 
the commercial methods of e 
substances which he manufactures on an 
experimental scale. 
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RADIO on Shore 


TRIM brigantine rigged model 
yacht recently tacked back and 
forth across a Jake at Pomona, 
Calif. and finally swung smartly 
into thé wind for a clean landing at a 
model dock, 

The helmsman of this seven-and-one- 
iature sailing craft was some 
‘on the shore of the lake. 
smitting key was, the link 
his hand and the steering mech- 
anism of the boat, the latter being 
remotely controlled by impulses from a 
small amateur radio transmitter. 

‘The radio-controlled model yacht 
Alita was built by two boys, David 
Bammes and Homer Howard, members 
of the Pomona Model Yacht Club, 
under the direction of Herman How- 
ard, sponsor of the club, 

‘As the photographs show, the 
Alita is a fine job of model build 
fing, Having a beam of fourteen 
inches and also a furteen-nch 
raft, she has ample “cargo” capac- 
ity t0 take care of the weight of the 
three-tube battery operated radio 
receiving set and the radio-controlled 
rudder mechanism, 

Both the transmitter on shore and 
the receiver in the yacht follow con- 
ventional amateur radio practice. A 
sensitive, higheresistance relay takes 
the place of the usual headphones in 
the receiving circuit. When this 
relay closes in response to a radio 
signal, it allows current to operate 
a magnet which moves the pawl of 
fa circular-disk ratchet switch. The 
contacts on this switch close the cir- 
cuit to a double solenoid, the arma- 
ture of which is attached to the 
end of the tiller. Every other con- 
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Runs Model Yacht 


tact is “neutral, 
the remaining’ con- 
tactsalternately throw 
the rudder to star- 
board and port. 
Assuming that the 
switch is resting on 
1 neutral contact, the 
oat will sail straight 
ahead till the helms 
man on shore sends a 
dash. This will throw 
the rudder to one side 
‘or the other, depending on which operat- 
ing contact ‘comes next on the ratchet 
disk switch. If the contact happens to 
throw the rudder in the right direction, 


“his chat the 
‘nd brought back 
Tia doek without tisha, 


the operator allows the boat to tum as 
far as desired and then sends another 
dash to return the switch to the neutral 
position, If the rudder is turned in the 
‘wrong direction, two dashes sent in quick 
succession immediately turn the 
rudder to the position desired. 
‘The picture diagram shows the 
arrangement of the rudder-operat- 
ing mechanism, It would, of course, 
not be practical to apply’ radio con: 
trol to a model boat of smaller 
size because of the weight of bat- 
teries necessary to operate the radio 
receiving circuit and the relays, 
‘The home construction of ‘the 
parts that operate the rudder when 
signals are received by the set_on 
the boat should present no difli- 
culty to the radio and electrical 
experimenter. The transformer con- 
nected between the radio receiver 
and the first relay should be of the 
step-down type such as is used to 
couple the plate circuit of a power 
tube to the voice coil of a dynami¢ 
speaker. The first relay will then 
operate on low voltage current. 
This method is satisfactory if the 
transmitting wave is interrupted at 
relatively low frequency. 
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Where Crystal Sets 


“STILL DO THE TRICK 


\UBELESS, batteryless, crystal 
‘aio receivers still have a sphere 
of usefulness, Judged by modern 
standards, the” most_satisfacto 

type of erystal radio circuit, shown in F 

1) is extremely insensitive’ and, tunes as 

bbroad as a barn door. It won't. work & 

loudspeaker and if you get a station more 

than twenty-five miles away it’s just a 

Tucky break. 

However, there are hundreds of power- 
ful broadcast stations scattered over the 
country and consequently many thousands 
‘of people live almost within sight of one 
of then. 


no cost, Furthermore the tone 
produced by a crystal set equals 1 
the latest modern broadcast receiver if 
you don't mind the inconvenience of 
‘wearing headphones. + 

Carborundum, silicon, or galena can 
bo used for the crystal. One contact with 
the crystal can be made by winding tightly 
with several turns of bare copper wire, 
‘The other contact, for either silicon or 
falena, shouldbe a piece of fie. sri 
wire cilled the “cat whisker,” so held that 
you can “explore” the surface for a sen- 
sitive spot. A light contact works best. 
Carborundum requires a movable contact 
more substantial, so that the point of the 
contact can be ‘held against the crystal 
‘with a pressure up to five pounds. 

For those who wish to build a crystal 
receiver at the absolute minimum of ex- 
pense, it, will be necessary to purchase 
only a pair of headphones and one quarter 
pound of No. 22 insulated wire. Conde 
ers C and D can be made from tin foil 
in which tea is packed, Each condenser 
should consist of two pieces of tin foil 
two inches square separated by a layer 
of writing paper. The sheets of tin foil 
‘can be held in contact with the paper by 
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placing them between two pieces of wood 
with a rubber band to supply the tension 

With such construction C will be fixed 
and not adjustable, so it will be necessary 
to tune by adjusting the number of turns 
in coil B. This can be done by lashing 
the bare end of wire ¥ to a needle and 
poking it through the insulation on vari- 
‘ous tums till you find the one that gives 
the best response. Then cut the coil at 
that point and make a permanent con- 
nection. This is a satisfactory arrange 
ment when you want only one local sta 


New Plug-in Coils 


ERE is anew idea in short wave 
plug-in coil forms. Photo ai upper 
right shows these parts for 
the radio experimenter 
‘made of a ceramic known 
as isolantite, ‘This mate- 
rial looks like | common 
Porcelain but is far supe- 
riortoit for electrical work. 
It is, in fact, one of the 
best insulators known for 
use at radio frequencies, 
The sockets, of either 
the four- of five-hole type, 
oases, A 
lat plate of isoian- 
tite is made with the necessary holes for 
the tube prongs, the socket contacts, and 
ial eae ae: eas a 
the side-wipe type, are held in place 
solid rivets. The sockets are equally well 
adapted for plug-in coil mounting or for 
any type of transmitting or receiving tube. 
“The coil forms are made with a row of 
‘equally spaced holes so that there will be 
a hole for the end of the wire convenient 
to any length of winding. These holes also 
will aid you to get tmniform spacing. Coil 
forms can be obtained completely wound 


WIRE WRAPPED 
AROUND CRYSTAL 


JUNE, 1932 


Pleture diagram of crystal set that will work well at short range with headphones 
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Fig. 2. Short wa 
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il forme a 
‘poles 


chet of isotantive that 
{iany Tenet of wind 


in sets of in blank form, unwound, but 
with prongs securely riveted to the base 
and a finished, but not fitted, wooden 
handle, ‘The latter is held by two screws, 


Winding for Short Waves 


MAY, experimenters do. not unde 
stand the relation between size of 
vite, kind of insulation, and spacing, 

Tn any. spaced col "where succeeding 
turn are a Considerable distance apart a 
in short wave cols the effect of the au 
Taton on the wires ting. Assuming & 
ven size of ‘wire, with the Usual open 
Shace ‘winding, it" makes no. diffrence 
‘hcther you uve bare wire, enameled wite, 
er double sik or colton Covered wire 

In the matter of ite. se, iis not 
desirable to use the very small diameters 
fae hort wae work. tease high fe 

ey curent ows mostly on the sur- 
fice of the wire; the smaller wie, have 
ing less surface offers slightly more resis 
tance, On the other hand, the use of eX 
tremely large wire is noi tobe. recom. 
mended beenuse the space between turns 
iecat down and the internal capacity of 
the coil ts increased. 

“The general shape of a col also affects 
its ficiency. Long, skinny coils of very 
Short fat ones are not s0 food, For best 
Fesults the coll length should be not more 
than twice the diameter nor less than the 
GGamefer, ‘These limitations apply only to 
the gid cll otto the antenna or ate 
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Hunting Short Waves 


IS NEW RADIO CRAZE 


XPLORING new waves is the lat- 
est craze in radio, There is a strong 
demand for sets that will take 
their listeners off the beaten paths 

of broadcasting with special emphasis on 
short wave programs sent out by far- 
away stations. 

‘So strong has this demand become that 
radio manufacturers are making plans to 
supply it. Already several. special radio 
outfits designed to bring in the waves 
below the ordinary broadcasting length 
have been submitied tothe Popular 
Science Institute for test. These sets range 
from simple, compact converter units to 
complete dual receivers with two com 
plete sets of controls—ane for broadcast- 
ing and the other for short wave reception. 
‘The photo at upper left shows the front 
view of a set arranged in this way, photo- 
sraphed as it was being given a prelim- 
inary inspection before the formal test 
In this set, the upper dial and control 
knobs are used to bring in the regular 
broadcasting. The lower dial and knobs 
are used to tune in the short waves. 

‘The picture at lower right shows the 
back view of another receiver being pre- 
pared for test, In this outfit, the loud- 
speaker is at the top. Below that is the 
special short wave unit and at the bot- 
tom is the conventional broadcast cir- 
cuit and its accompanying power supply. 

Ttis not practical to build a short wave 
receiving unit with only a single set of 
tuning coils that will cover all of the 
‘waves in tse, Of course it could be done 
by using cls with several taps on them 
nut the use of tapped coils is bad practice 
because the unused ends of the coils cause 
additional losses. 

Various solutions of this problem have 
been worked out. The simplest, mechani 
cally, is to use @ separate pair of pluz- 
coils for each wave band. However, thi 
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construction makes it _neces- 
sary to change the coils by 


hhand each time you want to 
shift from one band to an- 
other. 


The set pictured in circle 
shows how one manufacturer 
has eliminated the need for 
changing coils by hand. Three 
sets of coils are wound side 
by side on two coil forms, 
‘The latter are placed end to 
end on a shaft with rotary 
contact itches, betwen the 
coils as indicated by the pen- 
cil. The knob on the front of 
the panel rotates the coils and the proper 
pairs of windings are placed in circuit by 
the switch contacts. 

‘The back view seen at lower right shows 
a compromise arrangement. A ralaty 

ch, placed between the two plug-in 
coils, Serves to choose between any two 
of the three wave ranges available, the 
choice being determined by plugging in 
the desired coils. 

‘The man who now has a modern broad- 
fast receiver of either the tuned radio- 
frequency type or. the superheterodyne 
variety is not being neglected by. the 
manufacturers. Several converter units 
are being brought out that will work nicely 
with such broadcast receiving sets. No 
changes need be made in the wiring of the 
set you have, the new unit being, con- 
nected to the antenna and ground 
Dag es Tan cones oo oe 
with their own power supply operating 
from the electric light socket. 

What can you hear on the short wav 
That depends entirely on how much time 
you spend at the dials. If anyone buys a 
short wave combination set or a convert- 
er unit expecting to sit down and imme- 
diately tune in London, Paris, Hong Kong, 


Distance 
HUNTERS now 
aim at radio mes- 
sages coming from 
the other side of 
the earth, Sets on 
the market are de- 
signed to pick up 
programson bands 
below the regular 
commercial wave 
lengths and so 
open a new field 

of world-wide 
interest 


and other far-distant points, he is sure to 
bbe bitterly disappointed. it cannot be 
done with any such ease. ‘The great radi 
‘companies using short wave receiving cir- 
cuits costing thousands of dollars and 
‘embodying every known refinement can- 
nnot guarantee good reception from any 
transatlantic station at any given time, 
Tf you have listened to the scheduled 
rebroadeasts of foreign short wave trans- 
mission, you have noted that most of the 
time the reception is exceedingly ‘poor 
when compared with local reception stand- 
sls ood tines onli 

You probably will have little difficuity 
in tuning in the commercial shore-to-ship 
radiophone, at least the United States end 
of the conversation. There is no law 
against thus eavesdropping on the tele- 
phone conversation, but there is a law 
against repeating anything you hear. 

‘Other lines of conversation to. which 
yout radio “ear” may be tuned are police 
alarms and ground-to-plane and plane-to- 
ssround aircraft radiophone service. You 
will get the thrill of your life if you 
happen to tune in on a plane when any- 
thing goes wrong and a forced landing 
is in prospect! 
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JOHN CARR gives basic facts about 


Radio Transmitters 


FOR ALL AMATEURS 


VERY radio amateur’s first_ambi- 

tion is to get “on the air.” Before 

this ambition can be realized, how- 

ever, he must pass the United 
States Government examination for ama- 
teur radio operators and also obtain a 
Government license for his proposed sta- 
tion, ‘The requirements were discussed 
in a previous article (P.S.M., Mar, 32, p. 
72), Now I want to explain just what you 
as an amateur must know about radio 
transmitters in order to qualify, Fortu- 
nately, the requirements are simple. Briefly, 
you must know enough about the theory 
‘and operation of a typical amateur radio 
transmitter to build one and handle it 
intelligently, 

‘The theory of all continuous wave radio 
transmission is based on the 
action of a radio vacuum tube 
‘when it is oscillating. Those 
‘of you who have used one 
tube regenerative radio re- 
ceivers are familiar with vi 
uum tube oscillation. You 
know that when you push the 
regeneration control too far, 
the set produces whistling 
noises every time you tune 
toa station, The diagram on 
this page shows the basic 
circuit to produce electrical 
oscillations by means of a 
vacuum tube. 

Suppose you have any or- 
dinary type of vacuum tube 
such as a 201A, a 230, or a 
227. ‘The filament termina 
F and F are connected with 
A battery X to produce the 
necessary heat. there is 
‘tuning coil or inductance B 
across which is connected a 
vatiable condenser V and the 
combination is connected with 
fone end to the G or grid 
terminal of the tube and the 
‘ther fo the minus end of the 
filament. Another coil C is placed close 
to the end of coil B and connected as 


Diagram of basic circuit to produce electra 
fvelliations in transmitter with vacuum tube 
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shown with a forty-five- or 
ninety-volt B battery in the 
circuit. If you used a heater 
tube such as the 227, the cath- 
ode would be the active part 
in the circuit, the H terminals 
carrying only the alternating 
current for heating the cath- 


‘As the filament warms up 
to red heat, it will throw 
off a steady glow of electrons 
‘which will pass through the 
rid to the plate and thereby 
Allow a flow of current in the 
plate circuit because of ‘the 
Clectrical pressure exerted by 
the B battery. 


In theory you will then have a steady 
flow of current through coll C and nothing 
will be going on in coil B. In practice, 
however, infiaitely small changes in_rate 
of current flow will occur in coil C. These 
changes will produce, by electromagnetic 
‘action, corresponding current pulsations in 
coll B. 

‘These current pulsations in B will, in 
turn, produce corresponding changes in the 
voltage of the grid G. Now any change of 
the grid voltage affecis the flow of current 
between the plate and filament and co 
sequently the microscopically small orig- 
final variation in current flow builds up 
into a strong oscillation. ‘The rate or 
frequency of this electrical oscillation will 
depend on the setting of condenser V 
because it forms, with coil B, a tuned cir- 
cuit that will oscillate much ‘more readily 
at the frequency to which it is tuned. 

‘The maximum strength of the oscilla- 


tion in the circuit is governed 
by the electrical resistance of 
the wiring and other parts, 
Once the oscillation starts. it 
will continue until either the 
tube or the batteries give out, 

Tf you should put. another 
coil A close to coil C and con 
nect A to antenna and ground, 

tions would be produce 
it by electromagnetic induc- 
tion and the oscillating tube cir- 
cuit would, therefore, ” 
‘oscilla 

It is evident from 
a full-fledged outfit capable of 
radio signals could be built around a single 
vacuum tube of the ordinary type, 

‘The cost of building an amateur trans- 
mitter is roughly in proportion to its 
power, as is its upkeep. More claborate 
apparatus and much more expensive tubes 
are used in the powerful transmitters, and 
the cost of tube replacements and electric 
power naturally is more. 

‘The essential parts of a radio transmitter 
consist of the vacuum tube or tubes and 
the tuning inductances and condensers that 
make up the circuit itself, the power sup= 
ply, and the antenna, 

"The simplest form of construction is 
the “bread-board” arrangement, with the 
parts fastened to a plain board. 

In my next article I will describe the 
construction of a low power amateur radio 
transmitter well sited to the beginner. 
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Motors Die 
Suddenly 


on the Road | 


> 


US," asked Jeff Harmby, “when 
‘your motor stops suddenly on 
ihe road, whats most likely to 
be the trouble? 

Gus Wilson, half owner of the Model 
Garage, smiled at the two young automo- 
bile enthusiasts who had dropped in during, 
his lunch hour. He shoved the empty 
lunch box aside and lighted his pipe, 

Jef,” he grunted between pulls, 
fought to be ashamed to ask a question 
that after all the miles you've driven. Tell 
‘me the answer yourself!” 

“1'll bet you can't,” chuckled Tim Hib- 
bert, the oiher of the two young men, 

“Better than you can, “anyhow,” Jett 
snapped. “The thing that, stops most 
motors is a. blown-out condenser on the 
ignition system. Isn't that so, Gus?” 

“T thought you were telling me,” Gus 
‘grinned. “What do you say, Tim?” 

“Aw, Jef’s all wet,” young Hibbert re- 
plied. “Of course a blown condenser will 
stop the motor—suddenly, too—but it’s a 
rare trouble.” 

“Score one for Tim,” said Gus tuming 
to Joe Clark, his partner. “If this pair of 
auto geniuses are going to debate what 
makes a car stop on the road, we'll have 
to check up on, them, Tim certainly is 
right in saying that a blown condenser is 
a rare trouble. Lots of cars end their lives 
in the scrap pile without ever having it 
Still T think we ought to put,down a half 
point for Jeff because he picked one of 
the two ignition troubles that can stop 
‘car as suddenly as though the switch was 
tumed. The other is a burned-out ignition 
coil, When that happens, nothing short of 
‘a new part will get the motor going agai 
‘No makeshift stunt will do. 


‘OU can fix a blown fuse by wrapping 

tin foil around it. You can short out 
the dead cell in the battery if it gets so 
bbad no current will flow. Or you can get 
the car going when the whole battery is 
shot by disconnecting it and having some- 
body push you so you can start and drive 
hhome slow on the generator alone. I've 
seen cars get home with a cracked distribu- 
tor head held together with tape, and con- 


you 
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tact points working with a rubber band 
for a spring. I've seen broken wires held 
together with a piece of chewing gum, but 
never yet saw anyone wangle a condenser 
‘or spark coil back to life. 

Vell, Tim,” he broke off, “what's your 
idea of the thing that's most likely to 
stop a car on the road?” 

“Dirt in the spray jet of the carburetor 
for water in the gasoline,” Tim promptly 


suggested, 
“Rats!” Jeff snorted. “Just because the 
tank on your old bus is ‘so full of muck 
and water that you get stuck with a 
clogged carburetor doesn’t prove all auto- 
mobiles are that way.” 
“GCORE'S even again.” 

fou're right, Jeff. Clogged carburet- 
ors certainly aren't the most frequent 
cause of road stops, especially in cars less 
than two or three years old. Last year we 
had more trouble with ‘vapor lock’ than 
we did with clogged carburetors.” 


not sup- 
posed to act like a pendulum 
bob, so when you ride in a car 
minus shock absorbers over a 
road. filled with “thank-you- 
marms,” you get a pain in the 


neck. ‘Shock absorbers, 
they're adjusted right, keep the 


‘when 


car from pitching. ‘The ew 
kind that are set without get- 
ting out of the driver's seat 
canbe adjusted to suit any Kind 
O's road, and whats ore ire 
portant, to suit any load you 
Bay have in the car, 


iste don't Rao wat ope 


What is it2” 
troubles 
Gus ex- 
plained. "A few years ago the gas was s0 
‘oor that automobiles had to have special 
‘hot-spot’ manifolds and other heating 
gadgets to get the gasoline to vaporize at 
all. Then came overproduction in gas and 
refiners faced such stiff competition that 
they improved the quality of their prod- 
‘ucts, Automobile manufacturers have been 
making better motors, too, and last year 
the more efficient and’hotter-running mo- 
ors, combined with gasoline that turns 

0" gas at a lower temperature than the 
‘old stuff, brought a new trouble we'd never 
‘bumped ‘nto before. 


YOU'D be breesing along at a good 
smart pace on a warm summer day 
and all of a sudden the motor would be- 
gin to spit and blow back just as it does 
‘when water gets into the gas line, Some- 
Limes tg vould stop dead. Then, 
after you'd spent a few minutes trying to 
ego pe bs abe ee 
and she'd tick over as though nothing had 
happened. At, first they blamed it on 
water or dirt in the gas line, but when it 
kept on happening, the engincers got busy 
and found that when the motor got just 
50 hot, the gasoline in the pipe line near 
the carburetor started to boil, Sometimes 
it would bol in the carboreor bowl ise 
‘Then nothing but gas vapor went into the 
Carburetor with the air and the mitre 
ot too thin to burn.” 

“By golly!” said Tim excitedly. “Maybe 
all that clogged carburetor trouble T've 
been having is vapor lock. T put in a new 
gasoline pipe last year and T remember I 
made it shorter than the old one by run- 
ning it, alongside the exhaust, pipe. Tl 
move it over to the other side of the 


frame today.” (Continued on page 102, 
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“1 never had that. 
“You can blame last year's 
with vapor lock on good” gas,’ 


BETTER SHOP METHODS : IDEAS FOR THE HANDY MAN : BLUEP 
ree ai Blk ee ee 47a 


MODEL MAKING : HOME WORKSHOP CHEMISTRY: TH 


J. DANNER BUNCH designs 
a new and extraordinary.... 


... The Scouting 


xperimental No. 5a 


FALE famous Scouting Experimental No. Sa—or 
S. E. Sa for short—was the Sopwith plane that 
finally ave the Allies supremacy inthe sir 
during the World War. It-was flown by some of 

the ggenest”sce=—Ball, “Bishop, Barker,“ Mannock, 

jak 
Although it is a small ship with a wing spread of little 
ore than 26 ft, the S. Eis every inch an airplane. Tt 

4 rapid take-off, an excellent climb, good top speed, 

and lands slowly. Pilots who have had experience in the 

S. F-allmost invariatly pronounce it to be one of the most 

Sstisfactory ships (o Ay that they have ever beet in. 


The design of the S, E. makes 
possible one of the very best of fly- 
ing scale models. The model illus- 
trated is changed very little from 
true proportions. It is an excellent 
Ayer and exceptionally stable. 
To the thoroughly experienced 
model maker who is familiar with 
the construction of flying scale 
models, the drawings on the follow- 
ing page, small as it has been nec~ 
essary to make them, will prove 
seli-explanatory, ‘The ‘majority of 
those ‘who. wish to build this re- 
markable little plane, however, can 
save themselves a great deal of time 
and effort by sending fifty cents for 
Porvrax Sciexce MoxtHLy Blue- 
prints Nos. 168 and 169, These con- 
{ain much larger drawings than it 
is possible to publish within the 


At the sight fs a side 
‘ew ef the new model 
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limitations of a magazine page and, what 

even more important, they are accom- 

panied by_a_very, long’ Home, Worksbop 
letin giving easily-followed step-by-step 

instructions in the most minute detai 
‘The specifications of the 


The radiator core and the 
Inside of the wheels should 

If built strictly to the 
design shown in the draw- 
ings and the specifications 
given in the bulletin, the 
model should make a 
smooth even glide. If it 
stalls slightly, the motor 
stick may be’ moved for- 
ward about 34 in., and if 
this does not correct the 
slide, a heavier propeller 
with’ thicker blades and 
bub must be carved to 
move the center of grav- 
ity forward, Should. the 
model glide too steeply or 
dive, fit a longer motor 
stick. In this way it is easy to bring the 
‘model into perfect balance. 

After the model glides correctly, the 
first flight should be made in calm air 
after winding the rubber by hand until 


it has a row of single knots, Hold the 
model by its landing gear, well overhead, 
release the propeller, and launch it in 
level fight. It will soar away and land 
“dead stick” from a flat glide. 
When you have become familiar 

its behavior, try a full power fight. R 
move the motor stick, have someone hold 
the propeller, and hook the Schook into 
a winder, Stretch the rubber out about 
two and a half tines its normal length, 
then gradually close in as you wind. ‘The 
motor may be wound about. 180. turns, 
Snap. the motor stick into place and 
Tnunch the model in level fight. It wil 
zoom away. in a tremendous ‘climb, 
cling at a high altitude, and then glide 
down to a dead-stick landing. In the air 
the S. E, looks like a full sized ship and is 
in every respect one of the most efi 
cient and satisfactory of lying models, 


A flying model of the Nieuport, an- 
other jamous World War plane, sill be 
described in a forthcoming issue, 


model are: Span, 30 in.; chord, 
length, 22 in,; gap, 
54 in.; stagger, 135 in.+ in 
dence of main planes, 
incidence of sta 
dihedral, 5 deg.; weight (au: 


thor's model), 254 02.5 pro- 
peller, 12 in.; motor, 12 strands 
of ¥4-in, flat rubber. 


‘This model represents. the 
most advanced practice in. de- 
sign and construction, Many | 
model makers, for example, 
have built the'S. E, with the | * 
lower longeron extending for- | 
ward from the lower rear spar 
ina straight line and have been 
greatly disappointed at the 
Awkward appearance of the 
fuselage, ‘The curve at this 
Point, although slight, makes 
all the difference between a 
sraceful and a clumsy body 
‘The full sized S. E. has a 
crossasle landing gear, but 
this arrangement, if copied in 
4 model, is too rigid for best 


flying results, so stub axles are | sane wenm core scrom gates 
used. The covering of white | ‘Stowretiea)  2 

Japanese tissue is doped on a |) 

‘wooden frame before being ap- toe 


plied to the model in order ‘hat 
the light framework of the 
model itself will not be dis- 
torted. This method is some- 
what more difficult than the 
usual one, but it is well worth 
the extra work. 

‘The only’ decoration the 
model requires, since the orig- 
inal. E. planes were ustally 
plain aluminum, is the addi- 
tion of the insignia, They are 
cut from red and blue Japanese 
tissue and cemented to the cov- 
ering while in the doping frame 
hetween’ the’ first. and. second 
coats of dope. The circles have 
red centers, a white Ting, and 
an outer ring of blue. The first 
rudder strip fs blue, the sec- 
fond white, and the’ Iast re 
Give “all “struts, the "wheels, 
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MINIATURE FENCE GUARDS FLOWER BEDS 


sovthae they ea, 


Be driven Into the 


SHELF FOR CAMP CHAIR 


‘A saaut camp chair can be made to 
hold tobacco, books, papers, and other 
things for which it is hard to find a con- 
venient place while in camp. Simply trim 
off part of a heavy cardboard box, prefer- 
ably one side and the bottom, until it 
forms a troughlike rack or shelf which will 
fit in the angle of the legs under the can- 
vas seat—R. E. 
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A austarure fence makes a decorative 
novelty for any garden, It can be used 10 
keep flowers in their place, protect a 
vwaterlily pool, or serve as a polite warn- 
ing to intruders to keep off the grass. 

‘Such a fence should be built in separate 
sections so that it can be set up in any 
form desired, Those pieces which serve as 
the posts must be left long enough to be 
driven into the ground and their ends 
sharpened. Fasten the parts together with 
small nails, and give the wood two coat 
Of high-grade outside oil paint. When the 
fence is put in place, each end-piece rests 
against that of the adjacent section. 

It is advisable to treat the pieces that 
‘are driven into the ground with some kind 
Of preservative such as creosote to prevent 
rotting. Copper sulphate solution may be 
used, the pieces being boiled in it before 
being assembled or painted. However, 
paint alone will afford protection for se 
feral seasons. The fence can be made to 
last longer by taking it indoors during the 


snowed about, yet 


WHEELED TRUCK BUILT 
FOR CAMERA TRIPOD 


Wwex many photographs are to be 
made indoors with a camera mounted on 
a tripod, it will be found that much time 
may be saved and better pictures made by 
using this three-conered wheeled truck 
It Keeps the camera level at all times, is 
ceasily moved, and cannot be upset, Three 

cces used, the 


and they are glued and screwed together 
to form a triangle. A triangular block is 
then screwed to each comer to take the 
casters. The tripod legs rest on these blocks 
inside each corer of the frame—K, M. 


A MERCURY DRILL-TEMPERING OUTFIT 


Ir A rwist drill is tempered in mercury 
it will become so hard that it can be used 
for making holes in glass, tempered clock 
springs, and other substances 
which cannot be drilled with ge 
‘ordinary drills. The process 

s simply of heating the 
drill to redness and then 
plunging it into mercury. The 
cost of the mercury makes it 
desirable to use as little as 
possible, therefore it pays to 
use a simple tempering out 
fit like that illustrated. Obtain 
a 6-in, pipe nipple and cap, a 
diameter of about 1 in. being 
suitable for drills up to 34 in 
in size. You will find it con- 
venient to make a support for 
the pipe by boring a hole in a 
block of wood. From a piece 
of iron wire and a strip of 
sheet iron form a. spoonlike 
device that will slide ea 
inside the pipe; this is to lift 
out the drill after tempering. 
Put an inch or two of mercury 
into the tube, insert the lifter, 
and you are ready to quench 


the red-hot drill, Drills tempered in mer- 
cury are of glasslike hardness, but they 
also are brittle—E. B, 


2 ema twat dril 10.68 
seas by plunging while 


‘ITH the coming of vacation 
days and all the joys of camp- 
ing, fishing, and hunting, there 
are many thousands of readers 
who will miss a good deal of pleasure 
hecause they do not own a boat that can 
be transported quickly and easily from 
lace to, place. ick, however, can 
filled by building a folding duck’ boat 
Tike the one illustrated. It cost the author 
only twenty dollars for materials 

"The weight of the original was 70 1h. 
Because of the bottom construction, it is 
somewhat more slable than the average 
duck boat; an adult. can stand up in it 
‘without fear of capsizing. The fact that 
it is only 15 ft. long and can be folded, 
allows it to be fastened to the side. or 
rear of an automobile. ‘The folding fea- 
ture, of course, can be dispensed with if 
not ‘required, and the boat built in one 
Bice; Hn that case, simply make section 
fo. § in the form’ of a frame. 

‘What will help you more than anything 
lsc ig a set of full size pattems for the 
beat. You can obtain these, tometer with 
4a blueprint containing the complete draw- 
ings, for $1.75, of the blueprint alone for 
25 cents. Use the coupon on page 108 
fand order the blueprint by its number, 
Which is 170. 

‘Any ordinary set of carpenter’s tools, 
with the addition of a few clamps, will 
suffice for the construction, First make the 
form upon which the boat is to be built. 
AA2 by 10, by 12 Mt pla pellow 

of any rough lumber will do, pro- 
Wied cor Glee mtn A log 220 9 
have to be cut in the form to receive the 
bulkheads; this is indicated in the draw- 
ings. “Make the two bulkheads eractly 
alike, clamp them together, and insert 
them in the form. These two parts must 
be kept together as if they were one. 

Tt is necessary to draw full size paper 
patterns of the frames unless you send for 
set made from my own templates. After 
you have cut out the frame material, lay 
tthe members in place on the patterns and 
fasten each joint with two 154-in. 
rivets or two 4 by 14 in, carriage bolts. 


” 


WILLIAM. 
JACKSON 


AAs the hull is alike forward and aft, the 
frames are made in pairs, 

When the frames are finished, set them 
in their proper places on the form. Lay 
a Tight batten along them and marie the 
figs ‘so the plasking "wl event. 

%0 1 le evenly. 
Return the frames to the form and fasten 
the keel to each frame and bulkbead with 
two. 1!4-in. No. 7 screws. Let the keel 
project over the end of the form about 
3 of 4 in, and fasten it to the form with 
a few screws: this will make it unneces- 
sary to use clamps. Be sure, however, to 
remove the screws preparatory to plank- 
ing. The stem now may be Prop. 
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Built for Twenty Dollars, 
Weighs Only Seventy 
Pounds; Can Be Paddled, 


Rowed, or Sailed 


erly and attached to the keel with 
14-in, No, 7 screw, 
‘The chines are attached to each frame 


one 


with one 114 7 screw, Bevel the 
chine at the stem end, and fasten the chine 
to the keel with one I-in, No. 7 screw. 
‘The bilge battens are fastened to the 
bulkheads, frames, and stems with one 
1sd-in. No. 7 screw; and each inwale is 
fastened with one 'I-in, No, 7 screw, 
the batiens and chines, 
start at the center section and work up- 
‘ward toward both ends, First fasten one 
side, then the other, to prevent pulling 
the all out of shape With the frame cr 
‘and all 
lie evenly, 
When the frame is faired and trimmed, 
apply the bottom planks first (34 in, 
lanking may be used with battens under 
the seams, if, preferred). Trim the 
edges of the ¥4-in, planking material so 
that the inner edge fits tight and the 
‘outer edge forms a slight V to receive the 
ccalking. Coat the bulkheads with marine 
tue and lay strips of cloth on the glued 
surface, Clamp the first plank exactly in 
the center of the bottom and fasten it to 
the bulkheads, keel, and frames with 1) 
No. 7 screws spaced about 2 in. apart. 
Clamp the remaining two planks to the 
bottom, mark them to conform to the 
chine, and saw out. Coat the chines with 
‘luc and cloth and fasten as before. Bevel 
Of tees of the plas atthe chine 
taining the angle by laying a piece o 
‘wood across the bilge batten and chine. 
‘Clamp the side planking material to the 
sides. Mark around the inwales and stem 
and let the planking project over the bilge 
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batten so it can be beveled off prop- 
erly. Coat the bulkhead and bilge 
batten with glue and cloth, Fasten the 
planking to the bulkheads, frames, 
and stem with tin, No. 7 screws 
spaced about 2 in, apart, and to, the 

ige batten with I-in, copper cline 
nails spaced about 2 in, Bevel off the 
side planks along the bilge batten 
before fastening them. 

Each of the four bilge planks are 
made in two pieces as shown in one 
fof the photographs. A (in, batten 
is placed on the underside of the joint 
and the edges are fastened to it wit 
tin, clinch nails, Before fasten 
the bilge planks, coat the chine edge 
and, the batten edge with glue and 
cloth, Fasten the bilge planks to the 
bulkhead and frames with 1-in. No, 
7 screws, and to the bilge batten and 
chine with 1-in. copper clinch nail, 

‘After the hull is planked, remove it 
from the form and trim’ the wood 
flush with the inwale, Proceed to fas- 
ten the deck and cockpit beams in 
their proper places, using 14-in, No, 
7 screws. Then attach the 34 by 134 
in, inside coaming to each beam with 
‘one t-in, No. 7. screw, 

Reénforcing pieces are fastened to 
the deck and cockpit beams with 114~ 
in, No, 7 F.H. screws and to the inside 
coating with I-in, No. 7 screws and 
tpaced about 294 jn, apart. When all 
the decking is fastened, trim the 
edges evenly and sand the bull. 


MATERIALS 
for the Duck Boat 


by 10 in. by 10 ft, oak. 
by 134 fo. by 2 ft, oak. 
Hy 8 by 8H ee, 
Pe. 15 by Hg by 12 Hak, 
Z by 114 in. by 12 ft, oak or 


iis, 2 pe, 2¢ln around mole 
af ion! white ot yellow pie 
Hasina plo 14-8. No 3 rou tin 


amas. ih ton” wicking “ate 
Saiuy maroc ge. ‘Stripe of Goth: 


Stretch canvas tightly and smoothly 
cover the deck and side deck, and tad 
it to the outside edge and coaming 
with Y4-in. tacks, ‘Trim the canvas 
off, and fasten the 5/16 by 314 in, 
ouiside coaming to the inside coam= 
ing with tin, No. 7 screws spaced 
about 4 in. apart, Fasten a small 
beveled block in the end of the coam- 
ing to hold the edges together. 

‘A false outer stem of oak, sawn 
in a curve, is now fastened to the 
‘stem with four 13/-in, No. 8 screws. 
The 34-in. half-round molding is 
added next 

The Jong binge is fastened to the 
two hotiom sections with 134-f 
Screws: Fasten Sachs on each ls 
of the coaming as shown so that 
when the boat is to be used 14 by 
14 in, carriage bolts can be inserted 
‘and fastened with wing nuts, At each 
side of one of the center bulkheads 
a. in, holes bored, while in. the 

4 a corresponding 1: 
slot is cut. This is so a 14 by 2 in, 
carriage bolt wil project through be 
fone bulkhead, and will fit in the slot 
in the other bulkhead. 

The floor boards can be removable 
or fastened to the frames with screws. 

Calk the bottom planks with wick: 
ing, and putty all seams and screw 
hholes with seam composition or putty. 
Apply three or four coats of paint 
to the entire hull. For hunting use, 
paint the hull a dead grass color. 


‘Stetion #3 Srowina Hiveed BOTTOM 
nénroneina wicce 3 


Rte ite) 


a ee ee 
arate rom ras — 
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‘duck boat, the form ox which it is built, and details of frames, 
rs fiver en Blueprint No. 170. (see page 108) 
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HOW TO CONSTRUCT A UNIQUE 


‘of rule jolnt which maken 
ie to fod up the plece 
pactly for storing ie away 


ERE fs an unusuat 
and decorative 
folding muflin 
stand or double- 


deck serving table, the construction of lines may be jigsawed and filed and 
which will delight the heart of any home sanded smooth 
woodworker and add another new and Next the hindle should be turned and 
Useful piece of furniture to the houschold. fitted to the circular grooves; then the 
‘The hinge joint at the top is of unique rosettes. The handle and legs are now 
design. ‘The eg an self ends are typi 

jal_period, but the design spread of 16 in. as shown in the assembly 
could easily be changed to modernistic. drawing. The lower spreaders should then 


‘of the Coloni 


C folding Muffin Stand 


By E, C, Wittick 


Schesl of Etncaton, 
University of Chica 


‘The cutting of the cir- 
cular groove on one side of 
each pair of legs is a sim- 
ple job with tool M. The 
Inethod “is illstrated_ in 
fone of the sketches, The 
utter A is made by turn- 
ing a. Vecut of 114 in. di 
ameter in the face of the 
tendo the tool in which to 
locate accurately the drill 
holes for the wood screw: 
which form the cutters. 

With thecircular grooves 
finished, the V-cut at the 
top of "the legs may be 
made by planing ‘cach 
Piece separately “to the 
line as laid out at the 
start; then the curved out= 


cal ready to be assembled and tested for the 


White pine finished in walnut was used be tured and installed. accurately or the shelves will neither set 
in the piece shown in the photographs, and ‘The laying out and cutting of the level nor fold properly. The hinge brack- 
it was found satisfactory on account of shelves, shelf support spreaders, and ets and supports in the stand shown in the 


its lightness. Any good cabinet wood could brackets need no special explanation ex- 


photographs were fastened to the shelves 


bbe used; birch is excellent since it will cept that the work on the hinge brackets with hot glue and brads. Screws are pref- 


take a maple, mahogany, of walnut fin 


Tn the accompanying list of mate- 
rials, the exact sizes are given ex- 
cept’ for the turned pieces, where 
Allowances have been made for the 
fends and for truing up. 

Make the legs first by planing 
the four pieces smooth and clamping 
them together as shoven in detail 4, 
using a hand screw in, the middle 
so that all the holes and curves can 
be laid out at once. Drill them while 
the pieces are stili clamped. When 
boring the $4-in, hole at the hinge 
joint, hold the pieces by the edges 
in a Vise. 

The V-cut at the top, to allow 
for hinge swing, should not be made 
until after the’ circular groove cut 
by the tool shown in detail I has 
been made. This will avoid splinter 
ing. After the 54-in, hole has been 
bored, remove the hand screw. 


ou et selected 
materials “for ‘making 
this plece at Jow cost from 
the Popular Science Home- 
craft Guild (see page 107). 
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and supports must follow dimensions very erable and Continued on page 107) 


(eats PD 


Ceara: tm Fora 


‘Working drawings of the shelves, legs, handle, tamed spreaders, and shelf support spreaders, and 
ynemade tool for cutting the grooves in the legs. See page 10 for assembly drawings 
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Compactness on the road and roominess woen set up make the 
ily ie mall bout can be carried om 


‘he eal 


IR the auto camper who desires 
maximum comfort at minimum 
cost, the so-called “tent trailer” 
offers many advantages, Tt isin 

reality an inexpensive portable camp, 

Waa can be geen expanded by setting 

‘up,a canvas roof and walls 

‘Two ingenious designs for this class of 
trailer were awarded prizes in our recent 
camping car contest, the winners of which 
‘were announced in & previous issue (P.S. 
M,, May '32, p. 73). 

‘Th onstruction, completeness, 
and portability of tent tr clearly 
shown in the drawings entered by Andrew 
Mazur, of Monessen, Pa., who places the 
cost of construction at $74.45, 

‘The more important deta 

‘were described in the follow- 

of letter which accompanied 

Mazur’ entry 

‘The running gear used is 
from a 1925 Chevrolet, the 
springs bring attached 10 the 
main body by four sets of 

Plates, ‘The back ends of the 

springs have the usual hang- 

ers,t0 allow expansion, 

“The coupler is bolted to a 
stud and held by two straps 
fastened to the body with lag 
screws, A piece of rubber tire 

pl 


pre 


mon with many trailers. 

“Pockets for the four re- 
movable legs are made from 
strap iron and are fastened 


to the body with lag. screws. 
“Two braces are hinged to 


ng tent trailer ideal for 
‘he folded trailer body 


each side of the body and the top of the 
door frame, which is made of 2 by 2 in. 
stock. The Ft of the door, which 
is screened, is bolted to the lower door. 
‘The body framework is 2 by 4 in, stud 


"The elevated floor frames are made 
a by 2 in, material and are ord with 
ceili ‘wo suspension cables 
" pe the wir cde af each floor and 
four butts [hinges rt the inner 
tags. When the tects are Sood Uy ret 
‘on two corner irons fastened the 


body. 
“Small butts with easily-removed nails 
replacing the pins are uscd at the joints 


[ENT 


Prize Winning Plans 
Show How to Construct 
Folding Canvas Camps 


of the top frame, which is 1, by 2 in 
stock, to allow easy assembling. ‘The ver 

cal members on the elevated floors are 
braced at the corners, One end of each 
brace has a catch, which on assembling 
engages with a screw driven into the edge 
of the floor. 

“Friction catches serve to hold the can= 
vas top in place around the door opening. 
The bottom edge of each wall is held 
securely by means of lines looped through 
{pon the bottom sides of the opened 

ors. 

“The windows, which are copper 
screened, fit into pockets in the wall, Can- 
vas curtains, which can be rolled and held 
with straps’ when not in use, cover the 
door and windows. 

“When folded, the interior of the trail- 
er body serves as » store pace forthe 
top and all camping equipment. 

Piemed cos: nine par (second 
hand) including welding, $7; spring hold- 
ers, $2.50; leg pockets, 
straps, $0/; coupling, $1.20; 
braces, Of; wire clamps, 60¢ 
$2; hooks,” $0¢; lag screws, 


ls, and 
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"TRAILER 


screws, 80¢; washers and bolts, 60¢; 
buts, $4.40; rope hangers 40f; sash cor, 


Sone tems: J5ft baka, 20h; topes? 
scroning, $1.20; eyes "40¢; ‘cord. re- 


$24; lumber, $20.63;" paint, $2." 

‘The compactness with which the top of 
the tent type of trailer can be stowed away 
for traveling can be seen in the photo- 
graphs of another prize winning tent 
trailer designed by Robert Dougherty, of 
Whiting, Ind. In this trailer, the designer 
has incorporated electric lights, refriger- 
ator, pantry, and adjustable legs, In de- 
scribing his trailer Mr. Dougherty wrote 
as follows: 

“This trailer doesn’t hamper speed, is 
safe, comfortable, quickly assembled, and 
the ‘entire equipment can be removed 
‘quickly, leaving the equivalent of a light 
truck Which ean be used for many pur- 
Doses while not on the road. Ie will per; 
form as well as many other trailers and 
can be built at a fraction of the cost. Us- 
ing odds and ends of scrap materials as 1 
have done, it, ean be constructed for $50 
or less (oot including the mattresses.) 

"The chagsis, salvaged from junk. cost 
me nothing. The trailer springs and mount- 
ings were purchased for $8, but in many 
gases inayat be Bina 8 
junk heap. 

“Using pine, the body of the trailer, 
which is of simple construction, cast me 
less than $12 complete. In order to ob- 
tain additional strength along the sills and 
four corners, T used angle iron. Ordinary 
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Me, Dougherty's trailer 
packed up for the toad 
¢ tho 


floor board stock was 
used for the floor. As 
shown in the drawings, 
the stop light and tail 
lights were wired to the 
ar. 

‘Observati 
perience have 


part of the homemade trailer is the meth- 
od of coupling it to the car. For the 
coupler on this trailer T used the universal 


ADNISTABLL Ws 


Combines Comfort 
and Low Cost.... 


OGEPOLE nae 


Be FRAME 
{ponsto A rLobR) 


#CERs 


joint on the arginal chassis, E have found 

it highly saisfactory under all conditions 

=the trailer swinging. out_and following 
rectly in the tracks of the 
far, thus reducing the danger 
on sharp ‘turns. The coupler 
is'fastened to a frame which 
projects at the back of the 
Cir, T have pulled this trailer 
aU 70 reat, making but 
fn set of tracks, 

“Anyone can” build this 
trailer on the unit plan during 
his spare time as T have done 
and am doing, Depending on 
the individu, equipment 
tay be either simple or elab- 
grate Tan the ation of 
2 the front en 

Fae Body of Me, Dour. 
exty’s traler, when closed for 
touring as shown in the photo 

fe long, 4 1 in, 
and 2 ft. high. 


Af you wish to build a trail~ 
er like Mr. Mazur’, you con 
obtain two blueprints made 
from his original drawings by 
‘tending 75 conts for special 
blueprints Nos. 171A and 
I72A. Drawings of a trailer 
of the collapsible type (P. S. 
Of, May "32, p. 73). can be 
obiained by sending 50 cents 
for. special "blueprint “No. 
167A. An order ‘coupon ts 
siven om pee 108. 
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{CRAPING the carbon from the shell 
that surrounds the center electrode 
of a spark plug is dificult. How- 
ever, ‘removed easily with 

a small quantity of potas 

sium chlorate crystals. Get 

fan ounce oF two. of this 

chemical from the drug 
store, then heat the plug 
over the gas stove (firing 
side down) till potassium 
chlorate, sprinkled over the { 
electrodes. and_ insulator, 

and 
again until there isa 
tinct pul caused by the 
sudden oxidization of all 
the carbon by the oxygen 
from the chlorate. The lat- 
ter is reduced to potassium 
chloride, which can be dis- 
solved “in. plain water. 

After heating to dry out 

the moisture, the plug will be ready for 

service. The heat developed by the sudden 
combustion of the carbon will not harm 
the plug. 


To Tighten Spokes 


ASTER, years of service, especially in 
dry climates, the wood spokes of auto 
wheels become loose and cause creaking 
noises. Figure 2 shows a way to tighten 
them. Dismount the wheel by removing 
the flanges, then cut and punch soft sheet 
copper, as'shown, to form washers which 
will fit’ over the ends of the spokes. This 
arrangement takes up both the looseness 
between the shoulder of the spoke and the 
Heel rim and also that of the stud in the 
ole, 


Stopping a Rattle 
WEEN the leather hood lacing, which 


prevents metal to metal contact be- 
tween the radiator shell and the edge on 
the cowl against the hood, becomes worn, 
rattles develop. A quick cure, if new Inc- 
ing is not available, is shown in Fig. 3. 
Cut flat washers from a rubber cork such 
as used with household ammonia bottles. 
‘Countersink them with a drill or penknife 
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a cireg eel | 
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SHORT 


CUTS 


That Aid All Car Workers 


WIN A $10 PRIZE 


Each month we award $10 


Shiek, Oakland, Calif. (Fig. 
1). Contribu 

quested from auto mechan. 
ics, and if printed will be 
paid for at usual rates. 


ind fasten at intervals wit 
paper fastener, 


a split rivet 


Leaking Current 
RMN we 


auto ignition 
out of commission by 
forming a film of moisture 
over the distributor bead 
‘and thus causing current 
leakage from the high ten- 
sion spark plug wires. This 
trouble is most likely to 
occur if the distributor 
head is coated with a film 
of grime. If the distributor 
and the wires leading to it 
are given an occasional 
thorough polishing with 
any good auto body wax, 
rain will roll off, not form 
 short-circuiting. film, 


Support for Head 


‘ORKING beneath the car_ gives 

‘mest men a pain in the neck. Figure 
§ shows a form of rest that fastens to the 
head so it is always in place no matter 
hhow much you move about under the car. 
It's a sure cure for this particular form 
of pain in the neck. ‘The rest should be 
bent to shape from heavy wire and a 
Canvas oF Khaki pad fitted across the top. 
An elastic band cut from a large inner 


to prevent the ratle caused 
Sp she radiator shell striking the hood 


tube serves to hold it in place or if no 
tube is available, a canvas or leather strap 
can be attached by means of short pieces 
of inner tube to provide the neceskary 
tension, 


Warns Against Vhief 


NOTHER variation of the auto horn 
thief warning idea is shown in F 
6. Instead of hooking the horn circuit $0 


that it blows when the ignition switch is 
tumed on, this arrangement blows. the 

intruder sits in the driver's 
seat, and continues to blow until he gets 
cout ‘of the car, The secret switch under 
the dash puts the circuit out of use while 
the owner is us 
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Unique Jig-Sawed Dolls Hold Back Nursery Curtains 


Wrxnows and their accessories play an 
important part in a child’s room. Dainty 
led curtains, for example, are more 
attractive if gracefully draped and held 
back by colorful little figures like those 
illustrated. 

Such figures may be sawed from 
Y4rin, wood and should, of course, 
be made in pairs, each about 9 in. 
high, Prepare a cardboard pattern 
of the figure and trace around it 
fon the wood, Cut out the pieces, 
file the rough edges, and sandpaper 
them smooth. The’ wood may be 
Bainted with ether enamel, e- 
quer, o oil paints, Any color may 
He sed, tough pink ‘and. blue 
scem most iting forthe nur 
Ai outlining. should be done In 
black. 

‘As a support for each tie-back, 
cut a strip of tin 184 by 6 in. and 
bend over both sides of strip for 
about 34 in, to insure against 
sharp edges. Fasten the tin strip 
to the back of the figure with two 
screws, then bend the metal slight- 
ly Usshaped and fasten the other 
end with two screws to the wine 
dow casing—Karutees Lrrtir, 


‘A pattern for sawing out 
hese novel tecbacks. ea 
Sesade by srawing ieee 

‘ares om paper a0 
Series toe gee’ balow 


POCKET HACK SAW HELPS 
IN DOING ODD JOBS 


You will find many uses for a tiny hack 
saw that can be earried in your pocket as 


part of a key holder or knife, Tt will con 
in handy when you are making some 
minor repair on Your automobile, work- 
ing with camp equipment, of doing a bit 


of home tinkering. 

‘The pocket hack saw is nothing more 
than part of a standard hack saw blade 
shaped to serve as-an extra blade in a 


former is able ts 


of the type illustrated. The length of the 
finished saw will depend on the size of 

the holder, but 2 in. is sufficient 
If the blade is hardened only 
along the cutting edge, it can be 
shaped with a pair of tin snips; 
otherwise grinding is the best 
method. Usually the teeth near 
the ends of an old blade remain 
sharp enough 10 be converted 
for pocket use, so that you need 
not spoil a new blade. A saw 
ade J4 in, wide wil prove most, 
easily adapted to the average size 
Key container or small pocket 

ife—VeRxox B. Case. 


CHINESE DICEBOX MYSTERY 


P d to have invented this dicebox mys 
tery for the entertainment of his twely 
wives. Essentially it consists of a cellu- 
loid box and a die that fits the box exactly. 
‘No matter who places the die in the box 
former can name the number merely by 
holding the box to his forehead. Of course, 
close examination of die and 
box reveals nothing to the 
re 

and the box ty) made fon 
celluloid obtained by cutting 
apart a composition toy of 
seat comma 
baby’s celluloid rattle will 
do, Cut the material into 
strips and shape it around 
Se cone tee 
place with a pair of tweezers 
Make the lid in the same 
seassetie MENT cea 
Peper epson a eel 


eet te bow the iii 
squicezes it so that the die remains on the 
ipottom, By glancing at the bottom as he 
places the box to his forehead, he can sce 
the spots through the single thickness of 
celluloid. This number of spots is sub- 
tracted from seven, which reveals the 
number of spots on the top of the die. 
When a spectator looks at the underside, 
he does not squeeze the sides, therefore 
the die falls away from the bottom and 
nothing is revealed —Kennerit MURRAY. 


Boy’s Raft Floats on Four Large Malted Milk Cans 


A icin platform mounted on four 
large malted milk cans makes a safe and 
inexpensive raft for pond or swimming 
ool. These cans generally can be had 
for the asking from your neighborhood 
druggist. It is quite possible, too, that 
‘other types of cans could be obtained which 
‘Would serve the purpose equally well. 
Wash them out thoroughly. When they 
are absolutely dry, apply shellac around 
the edges of the compression lids, allow 
the shellac to become somewhat gummy, 
then force the lids into the cans as tightly 
a5 possible and apply another coat of 
shellac around the rim. This 

will seal the cans and make 
them water-tight, 

Build a platform as shown in 
the accompanying drawing: 
For this you will need two 
boards 14 by 12 in. by 4 ft 
and four cross members 3 by 
3 in, also 4 ft, long. The cans 
are Secured 0 the erosspieces 
yet loop of galvanized bale 

ire passed through holes 
the wood av shown, Twat the 
ends together and bend them 
down so they will not catch in 
the clothing 

‘This raft is light enough for 
a husky boy to portage from 
fone pool to another. It is not, 
however, designed for use in 
ough water—Hr Smmuey, Je. 


‘erapective aster 


CUTTING ODD SHAPES FROM GLASS 


Wnen a professional glazer skillfully 
guides his hissing tool free-hand around a 
ee tal produces a Arvos pecs of esk, 

‘ppetts quite gmple—onll one Les fo 
to the same. Circular, eval, and de 
shaped lacs for picture frames, lock 
faces, and the like can be cut easily, how- 
ter, by the method iustated above 

‘Obtain apiece of in. wood some- 
what larger than the glass desired. Pine 
‘will do if only one or two glasses are 
needed, but maple is better is to be 
4 stock pattern. Draw the pattern and cut 
‘it out with a scroll saw. Sand the edges 
until the glass cutter will glide around 
the entire cieumference: without snag- 
ting. Cover the underside of the patra 
‘rth scraps of felt from an old hats Make 
‘a pad of felt or other soft material for 
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the top of the bench or worktable, Hinge 
the pattern to the table, making an allow- 
ance for the thickness of the glass. 

With the glass in place, lower the pat- 
tern and hold it firmly with the left hand. 
Grasp the cutter vertically in the right 
hhand and guide it around the edge of the 
pattern with a steady motion and con- 
slant pressure. Do not lift the cutter 
until the entire piece has been cut. If 
this is done correctly, the waste stock may 
be broken away with the fingers. If there 
is considerable waste, it can be removed 
‘more easily after radial lines have been 
scratched across it, but never let the cut- 
ter come clear to the edge or the entire 
piece is likely to be shattered. If any tiny 
pieces do not break away, snip them 


off with pliers—ALexaxper MAXWELL, 


o 
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BAMBOO LETTERING PENS 


Ar vantovs times T have been called 
‘upon to make posters with considerable 
lettering, This work has been greatly sim- 
plified by the use of homemade lettering 
pens, To make these, I split a 6-in, length 
‘of bamboo into widths, suitable for the 
lettering, and then whittle the ends fat 
M.L. Abete, Lieut, (J. G.), U.S 


HANDY EXTENSION CORD 
FOR HOUSEHOLD USE 


Asareun mechanics and electricians 
will find the portable receptacle shown 
above a convenience where long exten- 
sion cords are brought into use. This 
ryall” was made from a flat board 6 
by 18 in, with a 3 in. deep notch cut in 
each end so that the cord could be wound 
fon, Nailed to the board is a wooden box, 
244 by 4 by 7 in, containing an electrical 
‘outlet for other extensions. ‘The extension 
cord may be wound on the board and 
carried easily —Onatat. 1. SeacxcMay. 
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~ Rigging we Wanderer 


‘N THE 


If you intend to build this exceedingly 
decorative model and have not already 

gun, you should send one dollar for 
Porviak Sciexce. Moxvaty 
Nos. 151, 152, 153, and 154, which give 
fullsize drawings of both hull and rigging 
(See page 108), To make the work still 
“the Popular Science Homecraft 
Guild has assembled kits containing all the 
necessary materials for building the model 
except the paints, These kits are reason- 
ably priced and the materials are of the 
highest grade and carefully selected for 
this special purpose. To obtain one of the 
kits, use the coupon on page 109 

‘The next work to be done on the model 
fs the shaping of the spars from round 
dowel sticks, ‘The dimensions ofall the 
spars can be taken from the blueprints 

‘The lowermasts are round to the caps, 
except where their sides are flattened 
underneath the caps to take the checks 
tnd trestletrees, which should be firmly 
nailed on, Above the tops they are square 
‘with smaller squares for the caps, The 
{ops are half-round with square holes for 
the heel of the topmasts and the heads of 
the lowermasts, ‘They can be made of 
wood of celluloid. The oblong holes (Iub- 
bber’s holes) are for the rigging to pass 
through. ‘There are three holes on each 
side for the rigging. The eaps are square 
abaft and round in front, At the mizzen 
there are only trestletrees and crosstrees. 
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pril and May issues we described the hull and ween 
deck fittings of our 1/6 in, scale model of the whaling 
bark Wanderer. This has been done in considerable detail Lowen 
because I was able to take a number of snapshots and 
measurements aboard her before she started on her last 
voyage, And that voyage marked the final chapter in the heroic 
story of American whaling ships. ‘The Wanderer 
of long line of New England whalers in active service 


HOW TO SET UP THE MASTS, 
YARDS, BOWSPRIT, AND JIB 
BOOM OF OUR WHALER MODEL 


By Capt. E. Armitage McCann 


Tommast 
moane 


as the last 


‘This sriking photograph of Capt. McCann's model shows how realistic the rigging it. St 
{or the sume ellect in your own model. ‘The Siveprints necessarily show the Tigeing in a 
somewhat stiff and conventional way. s0 study the Photograph to learn the seaman’s touch 
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The topmasts are round up to the top 
mast Lreatletrees, and. from, that polal 
tquare, ‘The hole for thelr heels inthe 
Cape should really be lange enough to 
the mast pass through, but itis better to 
ake a smaller hole and set the mast in 

‘The trestletrees and crosstrees should 
be firmly fixed. Holes are drilled in the 
ends of the latter; and holes for the brace 
blocks are drilled in the after ends of the 
main trestletees, “AL about 14 in. below 
the trestletrees, drill foresand-aft. holes 
for the topsail halyard ties. 

"The mizen topmast, topgallant mast, 
and pole are made in ane piece, with a 
Might shoulder at each head. 

"The lowermasts are all w er 
masts are natural wood (brownish) except 
iwhere they are double and at the topgal- 
lant mastheads and poles; these parts are 
white 

From the topmast, crosstrees extend 
spreaders, which can be wiee or 1Zn, 
needles. 

‘The topgallant and royal masts are in 
one piece and have a shoulder and Title 
troastrees for the lookout man to stand 
aud. waist high above them rings are 
seized. on each side to form the *spec- 
tacles” as indicated in the drawing at the 
ke lowes aad 1 ya 

Je lower and lower-topsail yards are 
hung on trusses, There are several ways 
of making these. The simplest is to use 
Uwisted wire, but it is better to use fat 
‘and push the prongs through the 
rd, the butt being pivoted to another 
Diece which goes into the mast. The neat 
at easy way, however, is thai shown in 
‘one of the detail drawings. Sheet brass is 
‘cut (0 g0 around the yard and squeezed 
and soldered together abaft, with 3. gap 
in the midile into which is pivoted s flat 
brass eye to go into the mast. Note that 
the lower truss is longer than that for 
the topsail yard, which should be as short 
as possible. The spike of this one goes 


a 


through the cap, which must be most care- 
fully dried. The lower yards also have 
chain slings from the center of the yard 
to.under the top. 

‘The lower yards are fitted with eye-bands 
having two eyes at the yardarms; there is 


‘a small block above and a chain (brace 
pendant) abaft, A thin wire jackstay runs 
along the top, stapled down until it almost 
touches, and footropes with stirrups. These 
can be thin cord, but I found that wire 


keeps its place better, They are black, 
everything else white. 
‘The lower topsail 


ards are_similarly 
in sling. The upper 
yards are the same except for eye- 
bands having three eyes with the block 
underneath and with single blocks for the 
downhauls in the quarters. Instead of a 
truss, they have a saddle and an eyebolt 
for the halyards, 

‘The topgallant yards have two-cye 

bands and thin wire pendants; otherwise 
they are the same. 
‘The royal yards have 
no pendants. Whal- 
ers did not carry 
their royal yards 
‘when on station, so 
these may be omit- 
ted. 

The bowsprit is 
square, with a small- 
ef square at the end 
on which the cap 
fits, The cap has a 
hole through which 


back to the stem, 
just outside which it 
is lashed. On both 


Inside of these 
deadeyes, and 
underneath there is an eye for the dalphin 
striker. Underneath are two deadeyes (with 
fone large hole) for the bobstays. The jib 
boom has three vertical holes for stays, 

‘At the mizzen there is the spanker 
boom, “goosenecked” with two eyes to the 
mast,’ and with a two-eye band for the 
sheet and a three-eye band at the end for 
the sheet and span. 

‘The afl is similarly “goosenecked” 
and has a four-eye band for the spans 
and vangs, 

The bowsprit is black, and the jib 
boom, spanker boom, and gaff are nat~ 
ural except at the ends, 

For the rigging at least four thick- 

esses of cond are needed, Fishing line 
is the best for all but the smallest size, 
which may be twisted silk, The largest 
Gr No. 1 size should be equal to about 
No, 18 gage (B. & S,) wire; the No, 2 
size, to No, 20 wire; the No. 3 size, to 
No. 24 wire; and the No. 4 size, to No. 
30 wire. For Nos. 1 and 2, use 3/16-in. 
deadeyes; for No, 3 use }4-in, For No. 

use 3/16-in, blocks; for No. 3, }6- 

for No. 4, 3/32-in. 

-venty-six 3/16-in, and sisty J4-in. 
deadeyes are required, as well as the 
following blocks: 8 treble, 8. double 
and 6 single of the 3/16:in, si 
single and 14 double of the 34-in, size 
12 single and 6 double of the 3/32-i 
+ also two 5/16:in, double blocks 
‘When the inner parts of the channel 
their notches, have been glued on, 
twist some No. 22 copper wire once 
under a deadeye, bring it down tightl 
lover both chanels earny it around a ama 
escutcheon pin in the hull at the position 
shown and up to the middle of the lower 
channel; then bring the other leg down 
to the same position and there snip the 
ends off, When the nail is driven home 
and the outer part of the channels is in 
place, these will hold all the strain you 
fan put on them. For the last two dead 
eyes use the 4-in, size and No, 24 wire. 

‘The shrouds are of black No. 1 cord 
Seize a 3/16-in, deadeye in one end, reve 
the cord through the lubber's hole, and 
carry it between the masts and down the 
‘ther side for the first shroud only. Carry 
the other shrouds back on their own side. 
Into the other end of each seize another 
deadeye, so that all the deadeyes will lie 
evenly with about 14 in, between them, 

Close down to them seize a stiff piece 
of wire as a sheer pole to prevent them 
from twisting. Then at 3/10-in, intervals 
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mit on the ratlines (steps). These should 
be sie Asi thread clove-hitched to each 
shroud, except that only every fifth goes 
to the after shroud, At the mizzen there 
are only three shrouds, 

‘The lower stays start at one of the 
bolts in the deck, are reeved through the 
top passed around behind the mast and 
back to the other bolt, and are seized 
together 34 in, from the’ top, At the fore 
the stay comes under the bowsprit, and 
the two ends are tied together. 

For the topmast shrouds, which are No. 
2 cord, bore a hole through the lower 
ast 54 in. below the top. Twist a fine 
wire round a yécin. deadeye, pass it 
through a hole in the top and through the 
mast, carry it up the other side and 
around another deadeye, so that they will 
rest tight on the top. Repeat this three 
times for the fore- and mainmasts. Put on 
the shrouds as for the lowermasts, taking 
them up between the crosstrees. At the 
mizzen there are only two, and instead of 
deadeyes make loops in the ends of the 
wires, The same applies to the fore and 
‘main topgallant shrouds, 

For the topmast backstays, use No. 2 
cord, two each side (except at the miz- 
zen). Pass the line up one side and down 
the same side, Shrouds and backstays al- 
‘ways should be put on with the starboard 
pair first 

‘There are two stays of No. 2 cord from 

e fore and main topmast heads, These 
with eyes and are finished as shown, 
‘The lower one (double) passes through 
the bees on the bowsprit and back to bolts 
in the bows; the upper (single) passes 
through the jib boom, under the cleat on 
the dolphin striker, and back to a bolt in 
the bow, The lower stay at the main goes 
through an eye in a and on the mast and 
fastens to a bolt in the deck; and the 
"upper one goes to an eye in a band around 
the lowermast head at the top. ‘The mizzen 
topmast stay is single, passes 
through an eye at the cap, and 
down to the top. 

‘The topeallant and roya 

ws are No. 3 cord. When tight- 
ened down, they are stretched out 
and seized to the outriggers to give 
them more spread. 
‘The stays are in the 
positions shown 
those at the fore be 
fing reeved through 
holes as for the top- 
mast stays. is 

Before we can add 
the head stays, the . 
bowsprit must be || 


fixed. This is square, with 
chamfered corners; it 
‘goes through the bow and 
has its heel cut to lie on 
the deck between the 
bitts. Below are two 
chain. bobstays running 
from strap eyes on the 
stem and tightened up to 
deadeyes with lanyards 
under’ the spit. “From 

its in the position 
shown, other chains come 
to the sides and are 
tightened with deadeyes 

‘The martingale boom, 
or dolphin striker, hangs 
with an eye from an eye 
in the bowsprit, and has 
a wire cleat on either 
side one third the way 
vup. From the inner and 
outer stops of the jib 
boom come light chains 
to a saddle that is either 
bolted or wire-seized to 
the end, and from the end 
come chain backropes to 
deadeyes on the cathead, 
next the ship's side. From 
the inner and outer stops 
also come boom guys of 
No. 2 cord, running to 
deadeyes on the cathead, 
Deadeyes of the }4-in 
size look best on the cat- 
head. 

All the rigging described to this point 
is black In the Homecraft Guild kits. 
superior grade of black twisted linen fish- 
ing line is provided for this purpose. If 
white line is being used, it is best to color 


it by using aniline (household) dye. 

‘The lower yards, which you have al- 
ready fitted, should now be placed in 
position with the trusses and slings. The 
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ike the other ma 
ier boom 


shrouds 


topping lifts of No, 4 cord start at the 
heel of the block at the cap, Reeve thi 
through the yardarm block, through the 
cap block and down through the eyebolt 
in the deck, and belay to the pin band at 
the fore and to the fife rail at the 
‘The fore braces, which are of 
cord, start at a hole in the main checks, 
ppass'through the pendant block, through 
a block hung from the cheek,’ and are 
carried down to the fife rail, The main 
braces are carried to a small yard that 
must be attached to the miaenmast as 
shown by means of a parrel and, of 
course, properly held with stays, At each 
end of this yard is a double block, The 
brace starts at the heel of a single block 
at the main yardarm and finishes at a 
in the pinrail 
How to complete the rigging and 
make the whaleboats will be told 
next month, Two articles will 
then follow on making sails 
for the Wanderer or any 
bark, brig, or full rig- 
‘ged ship model 
wish to construct, 
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Where Wevvinc helps the 


‘THOSE emergencies which are con- 
inually arising in every machine shop— 
dificult repair jobs, work with rush tickets 
attached, and parts which have to be made 
fn small’ lots. with limited. equipment— 
welding will often save the day. Welding 
can be relied upon to duplicate perhaps as 
many as seven out of every ten require- 
ments that otherwise would call for a 
forging or a casting. 

fo take one of the most elementary 
examples, a broken tooth in. large gear 
fan quickly be replaced as shown at A in 
the accompanying drawings. All that is 
necessary is to mill out a section and fit 
ina piece of machine steel tight enough s0 
that a new tooth’ can be formed on the 
shaper and finished with a file. A welded 
section 44 in, deep on each side will make 
thig permanent job, 

A pulley or roll of any kind—for in- 
stance, one like that shown at B—can be 
made for half the price of a pattern and 
casting, providing, of course, that pipe ot 
tubing’ stock is available in the size re- 
quired. To obtain good results, the fol- 
owing suggestions should be observed: 
‘The cylinder is trued in a lathe chuck after 
fitting a hardwood bushing in that end so 
as to allow a good hold for the jaws. The 
other end is then bored out just enough to 
fet a concentric hole. Next a light chip is 
taken at X and ¥ in order to obtain two 
concentric surfaces on the diameter. After 
another wood bushing is fitted in the end 
already bored, the piece is reversed and 
trued up with the indicator at X and ¥. It 
will be found that, after the second bor- 
ing, both bearings are perfectly in_line 
‘with each other whether they are of the 
same diameter of not. 

Machine steel bushings are then fitted 
as shown; these should be a medium 
Dressed fit. The assembly is now ready for 
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Yelding. and this should take very Title 
time. ly centering a piece of 
Cal-rolled sett to be wed asa test shaft, 
it is necessary to turn from the diameter 
only a suficient amount to make the job 
perfectly concentric. 

‘One has only to compare the cost of 


Machinist 


Tips on how to save 
time and materials 
in the everyday work 
of a small shop 
° 


welded tools such as those shown at C and 
D with similar tools made from solid high- 
speed steel to be convinced of the bene- 
fits derived from, welding, either by say- 
ing time or material, In one ease under the 
writer's observation, the use of hack saw 
Dlades of the type shown at C effected a 
saving of 60 percent in six months, and 
the use of reamers like D, 0 percent, 
Good examples of timesaving welding 
jobs, whether resorted to for emergency 
or permanent use, are given at £ and 
Any man familiar with machine shop 
practice knows what it cos: to order suc 
parts from the manufacturers of the ma- 
chines, besides the inconvenience of wait- 
ing sometimes for several weeks. It makes 
no difference whether a single-throw crank 
shaft or a single cam shaft has to be du- 
plicated or whether the originals were of 
the forged of solidly tured type. If elther 
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is made in two parts by allowing a .002- 
in, drive ft of the bore on the shaft and 
then welded as shown, they will never 
cause trouble; provided, of course, they 
are within reasonable sizes, It is under- 
stood, naturally, that any original machine 
part of this type ordinarily would be made 
from solid round stock or forged; how- 
ever, with a large cam shaft welding is 
practical in any case. 

To demonstrate further what welding 
can do to save time and material, study 
the three-main-bearing crank shaft shown 
at G, While this was made for experi- 
mental purposes, the drawing clearly 
shows the amount of waste that would 
have resulted had the job been tured 
from a solid piece of stock. These crank 
shafts are now made from forged billets 
for regular production, 


"TO MAKE an experimental or replace: 
‘ment unit such as this to any required 
dimensions, the first thing is to center the 
shaft and turn it to size plus O15 in, Tt is 
then ground all over, taking the end bear- 
ings first and. then’ stepping the middle 
section to three different sizes so as to 
allow a .002 in. drive fit for each connect- 


ing-rod bearing. The shaft is then located 
fon centers in the milling machine. With 
a pointed tool clamped between the col- 
lars of the arbor and set on center, alight 
line is scratched along the section o| 

bbearing. After indexing 120 deg. this is re- 
peated om bearing No. 2, and finally on 

ring No. 3. 

In making the eccentric pieces, stock of 
sufficient length and diameter is centered 
and turned to size. Three pieces are then 
‘cut off, allowing } in, for facing them 
parallel. This Iast operation completed, a 
radial line is scratched on one side of each 


Sees te be countinet, a9 the sljeable 
reamer is set accordingly. After being 
bored, the pieces have only to be lined up 
‘on the shaft by 
curately and then 
locations. The job, still in a rough form 50 
far as the connecting-rod bearings are con- 
cerned, is ready for welding, which con- 
sists of forming fillets on each bearing. 


HORIZONTAL RIG FOR PORTABLE DRILL 


Wares drilling and tapping holes hori- 
zontally inside the circle of a large collar 
or cylinder, this light drill frame makes 
the work easier as well as faster. The main 

ting members. are made of 2-in, 
es, cut and_ welded ‘ear one. end in 
such @ way that they flare out sideways 
when assembled. This end is braced by 


at the ends so as to drop inside the ring 
or cylinder being drilled, 
Alot 8 in, long is cut i 

flange, and the portable drill is suspended 
ina clamp of 14 by 2 in, steel, the lower 
member of which extends through these 
slots. The drill is moved forward or back- 
‘ward with a 30-in lever of light bar stock. 
It is loosely bolted at the end to one of 
the angles and attached to the grip of the 
drill by means of a toggle clamp of light 
steel, which allows enough play up and 
down so that the drill will not be cramped. 
‘The drill frame, being of light construc- 
tion, can be easily moved from one job 
to another, 


A QUICK WAY TO CLEAN) CONVEYORS 


‘Wtite a gravity conveyor like that 
illustrated was being used to convey 
irt incrusted blocks, it became neces- 
sary from time to time to clean the 
rolls, This vas done quickly and easily 
by the following method, The chuck of 
‘a small electric drill was wrapped with 
friction ta it had been built up 
about ¥%4 in, thick, One man held the 
padded chuck of the drill against the 
face of each roll to serve as a friction 
wheel for driving it, while the second 
man pressed a scraper against the roll. 
At the end of the job the rolls were 
sandpapered by the same method. 
After a thorough cleaning, a thin pro- 
tective coat of oil can be applied to the 
rolls, if desired. 
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If care was exercised in laying out and 
boring, the crank shaft is as accurate as 
can be expected, and it is necessary only 
to finish the eccentrics to their required 
Giameter, This is done, of course, with 
the usual equipment—throw-blocks—and 
the ordinary procedure is then followed. 

‘The wide-awake mechanic, as a general 
rule, will find welding is profitable to 
all concemed. As applied to the reduction 
‘of tool cost, welding should interest every 
‘man engaged in machine shop work, be- 
‘cause the welding operation itself is’ sec- 
‘ondary to the knowledge of preparing and 
assembling the parts. 


In this article and a previous one_on 
welded jigs and fixtures (PSM, May 
"32, p. 88), Mr. Chamberland has pointed 
fe say 1 various worth while economics 

it machine shops. Some of our read- 
‘rs, however, may not agree with him as to 
the strength of the rwelds in certain of 
the examples he has. cited, particularly 
‘those on the gear tooth and on the built-up 
cerank shaft. Comments and suggestions 
Jrom shop men who have had practical ex- 
perience with similar welded constructic 
twill be welcomed—The Editor, 


MOIST ROLLERS REMOVE 
ABRASIVE FROM USED 
POLISHING WHEELS 


Tue abrasive strips used on polishing 
wheels are easly removed with the device 
Hlastrated. ‘Mounted in the lower part of 
the framework are two wooden rollers, 
each of which has a small pulley on the 
tnd’ of ts metal spindle, A short belt 
fuses over the two. pulleys. A. larger 
Pulley oc one of the splndies 4s belted ta 
Sling shaft so thatthe rollers will revolve 
in unison. The bottom of the box, which 
forms a trough, is filed with water until 
the rellers are barely moistened, The pol- 
ine weds phen ced on ie roles 
fnd separated by small metal rods laid in 

frooves in the ends of the framework 
Then they are allowed to. tum on the 
wetted rollers until the moisture foosens 
The luc beneath the abrasive-—S. B. P. 


Garxorxc wheel spindles that are run 
continually. should be washed out fre- 
‘quently with kerosene or gasoline, 
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SPEEDY SHOPMADE TAPPING MACHINE 


Becaust. of the expense of buying a tap- 
pring machine or a tapping head for the 
drill press, the writer designed and made 
the one illustrated above, It has proved 
highly efficient and to date has threaded 
more than two million holes in a variety 
Of work passing through a large western 
manufacturing plant. Holes have been 
threaded ranging in’ size from 2-56 to 
4-20. A similar machine can be built 
Without difficulty from spare parts to be 
found around almost any ordinary shop oF 


factory. A H-aue, motor drives the ta 
ping head by means of a countershait 
using V-pulleys and round belts, One belt 


that runs to the friction clutch is crossed; 
the other one is straight. The photograph 
shows the machine set up for use, as well 


DRILL CHUCK KEY HELD 
ON SWIVELING CHAIN 


Evervoxe who uses an electric drill 
knows the importance of having the chuck 
key handy and ready for instant use 
One of the most convenient ways to 
attach the key to the drill is to use an 
‘ordinary pull chain from an old electric 
light socket or a similar chain found on 
drain plugs. Solder a wire loop to the 
end to be fastened to the key, and solder 
an electric wire terminal or soldering lug 
to the other end. Remove one of the 
screws holding the handle on the drill 

through the hole in the copper 
inal Tug, and replace the screw. 
Because of the peculiar ball and socket 
design of the pull chain, it is really a 
series of small swivels, therefore it will 
not become tangled or kinked no matter 
how it is twisted—Guewn W. Haxotxo, 
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as an extra friction clutch which has been 
dissected to make the construction elcar- 
er. ‘The center cone of the clutch is 
‘approximately I in, wide and $ in. in diam- 
ter, and it has a 15-dleg. bevel machined 
both ways on the face—that is, a double 
bevel. This central member is hollowed 
out to reduce its weight, and it is fas- 
tened with a set screw to the shaft. The 
{two outside cones are alike and, of course, 
are bored to match the 15-deg. bevels of 
the central cone, re a running fit 
on the shaft and are apart to allow 
the tap spindle a lateral movement of 
approximately 34 in. ‘The chuck shown 
was taken from a discarded breast drill 
and threaded as necessary to suit the tap 
spindle—Leowarp E. Faner. 


LATHE DROPLIGHT MOVES 
ALONG WITH CARRIAGE 


Tie lathe droplight illustrated moves 
along with the carriage and therefore 
insures adequate illumination at all 
times without, any attention on the part 
of the machinist. It is supported by a bar 
14 by 13 by 30 in, with a small fork at 
the upper end and a larger fork at the 
lower. The larger fork straddles the out- 
board bearing of the cross-feed screw and 
is eld in place by meant of & metal 
clamp. iroplight is hung on. the 
upper fork. In addition to its novel light- 
ing arrangement, this 16-in. lathe also 
has a cover for the back to keep out dirt 
and incidentally to serve as a bench for 
whatever small tools are being used. The 
cover is made of No. 17 gage sheet 
steel notched at the lower edge to fit over 
the outboard bearing and aver the adjust- 
ment screw, and it has a section of 114 
by 114 in. angle welded to the outer top 
comer as shown {0 act as a stiffener, 


SIMPLE FIXTURE IS AID 
IN DRILLING WASHERS 


number 


How to clamp 
‘Ot larger se 


hers 
have to be delted with 


Drctrxc washers with larger holes is 
a slow and tiresome job if they are 
drilled individually, and it usually results 
in a rough or burred job. Where there are 
many washers to be drilied, a simple fix- 
ture that helps to do the ‘work quickly 
can be made as shown. In operation, the 
washers are stacked to the capacity of the 
fixture. A rod (of the same diameter as 
the holes in the washers) is pushed 
through the pile, and the nuts are then 
tightened. The rod is removed, whereupon 
the washers are in position for drilling as 
illustrated —Joun Stxarts, 


ANGULAR SUPPORTS FOR WORK TO BE WELDED 


Ar rie welder's bench a number of 
Vsupporis ‘made by welding together 
short sections of angle stock will be found 
useful in lining up shafts and numerous 
kinds of small work. Each of the supports 
is made by welding two of the sections 
at the comers as shown, thus forming four 
V's. By using angles of different sizes in 
‘one assembly—4 and 6 in. for example— 
the height of the V's will vary when the 
unit is turned over, Thus not only straight 
shafts but also those with crooks. and 
short offsets may be lined up properly in 
these supports. —Josermt C. Covi. 
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PEDAL CARS BUILT FROM SCRAP PARTS 


View of underside of 


‘A tong cxctioge bolt sueve 
Divor ewween the forward 
fach connecting rod and itp 


Here. is a new type of sidewalk vehicle, 
built almost entirely from serap parts, 
‘which will delight the youngster and amuse 
the adult. The action of the connecting 
rods suggests a locomotive. 

‘Although the construction is obvious, 
a few notes in regard to the materials may 
help. For the drive wheel 4, use the front 
wheel of a kiddie-car type of tricycle 
Drill two holes in the crank arms for the 
cotter pins that hold each connecting rod 
in place. The gasoline tank B is a I-ga. 
varnish can with the handle removed and 
a few sheet metal lugs soldered on for 
attaching it to the rear of the car, A small 
hole punched in the bottom allows the 
water to trickle out and provides for 
make-believe fuel consumption. 
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Some scrap lumber, a square can 
Sud the wheels trom 2 discarded 
Nidgie-car tricyele are all the a 


Hinges are used as at C for pivoting 
the pedals at the top. Steering columa D 
is a wooden dowel rod. Box lumber serves 
for the hood E. 

‘The wheels F are the rear wheels from 
fan old tricycle, The front axl 
in with wooden strips as at Gif 
that there were no holes drilled 
that bolts can be used. Sash pulleys #7 
sere for changing the direction of the 
steering rope; they are mounted on a 
board as shown. The principal members 
‘of each connecting rod 7 are two long 
slats, In assembling the connecting rods 
and pedals, use screws instead of nails. 
Connect the ends of the two connecting 
ods to the ‘with carriage bolts, 
‘The drive wheel axle J must run in metal 
bearings of some kind; in this case they 
‘were made very simply from strips of 18- 
gage sheet metal—R. W. WAGNER. 


CHINA MENDED WITH AID 
OF GUMMED TAPE 


Tx reratxo broken china, crockery, 
for glassware, ordinary adhesive tape 

often aid in’ clamping the parts together 
‘until the cement is hard. In the case illus: 
rated, the teapot spout was broken about 
halfway down, Household cement suitable 
for use on china was applied to the parts, 
The adhesive tape was then quickly stuck 
at the top just inside the opening, carried 
fover the end of the spout with reasonable 
tension, and pulled down tightly and stucle 
‘on the bottom of the pot. The adhesive 
tape will stick better if it is warmed 
slightly over a_ radiator or light bull 
before it is applied —Haroun P, Steax. 


COMBINED BOX AND SEAT 
FOR TICKET TAKERS 


Trexer takers, especially at school 
games, bazaars, and amateur entertain- 
ments, often have moments when they 
would welcome an opportunity to ait down 
and rest, This is particularly true where 
the main box office and field entrance hap- 
pen to be some distance away and the 
ticket taker on duty is not kept continually 
busy. 

‘The accompanying photograph shows a 
combination seat and ticket box used at 
the entrance of a western high school 

inletic field, Tt is made of 34 in, pine and. 
is 13 in, square at the bottom, tapering to 
9¥4 in, at the top, The bottom board is 
kept up 1 in, from the lower end. The seat 
is 1 in. thick and 11 in, square with a slot 
in the center for the tickets, It is fitted 
with two hinges and has a small hasp for 
a padiock—Frank W. Bextury, Jr. 


When not busy, the tieket taker 
the top of this Unique ticket box a a sent 
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Canes “Suites a 


... AND WHAT YOU SHOULD 
KNOW ABOUT OPERATING THEM 


By Frederick D. Ryde: 


WISH I could sell a chunk of photo 
sraphic knowledge with every cam. 
era,” a photo dealer sighed as I 
drifted up to the counter, 
“Did you notice that man going 
fout as you came in? He's just 
bought an elaborate camera with 
all the fixings, supplementary 
lenses, and so on, and I'll give 
you almost any odds he'll be back 
inside a week blaming the camera 
forall the poor 

“What makes you think he's 
80 dumb?" T asked. 

“Well, in the first place,” the 
dealer explained, "he thinks that 
all. you have to do to get fine 
pictures is to buy an expensive 
camera, T started to tell him how 
the shutter controls worked and 
hhe wouldn't even listen. ‘Just set 
it for average work—that's all I 
want to do,’ he directed, like a 
fellow asking a mechanic to set 
the carburetor on his car!” 

‘Aiter all, a camera is only a tool ith 
which to take pictures, and you can't 
expect good results with any tool until 


THE THREE S's OF 
PHOTOGRAPHY 


Ser SPEED 
ET FOCUS 
ET OPENING 


you know how to use it. As T explained 
last month, the camera Jens is the most 
important ‘part of the outfit, but the 
shutter certainly comes next.” The lens 
forms the picture out of cones of light, 
and the shutter controls the length of time 
the light is to act on the sensitive film and 
the size or intensity of the cones of light. 

All photographic shutters, from the 
simplest to the most elaborate, are theo- 
retically alike. Each has a mechanism for 
opening and closing the bole through the 
lens with great rapidity. In addition, there 
is another and quite separate mechanism 
for regulating the size of the hole through 
the lens. The first or opening and closing 
mechanism may, of course, be made in 
several different ‘ways. Its function is to 
regulate the length of the exposure. The 


2, The slotted dink used 
oe cameras. Behind it te 
‘with holes or stops of thtee 


Pig. 1, One of the latest 


mechanism, called the 

iris diaphragm 

the size of the opening through 
he lens by which light. may 
pass while the opening and clos 

ing device is in the open position, 

The simplest camera shutter, one that 
has given fine service on millions of cheap 
box cameras, is shown in Fig. 3. My 
pencil is pointing to. the shutter itselt 
which consists of a thin metal disk with 
aslot in it. When the lever at the side of 
the camera is pushed to the opposite po 
tion, the ingenious spring arrangemer 

ists the movement; then, as the 
ses a certain point, the disk sud- 
denly revolves and the slotted hole passes 
the lens opening, allowing light to flow 
‘through the lens’ for approximately one 
twenty-fifth of a second, 

Back of the revolving disk is a strip 
metal with three different sized holes 
in it, Any one of these holes or stops can 
be placed before the lens by pulling out 
the metal strip. There also is another piece 
of fat metal that can be adjusted to en- 
gage with a projection on the rim of the 
shutter disk and hold it with the slot 
‘over the lens when it is desired to take 
time exposures. 

With a simple shutter of this type you 
have, therefore, a choice of three dif- 
ferent stops and one snapshot shutter 
speed. When the largest stop is before 
the lens and the object you wish to photo- 
graph is in the bright sunlight between the 
hours of ten in the morning and three in 
the afternoon, you can take snapshots. 


If you use (Continued on page 101) 
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Gangway fev a couple of 


Kids you know: 


ff | Keep a Movie record of the years 
nf? e that can never be lived again— 


EFORE you know it, that old wagon will you try. It’sas easy as taking the simplest snap- 
be up in the attic... and they'll be shot. No focusing. Aim the camera, press 

a lever, That’s all there is to it. 

Kodascope projectors now reduced as 
low as $50. Many dealers offer easy 
terms. Eastman Kodak Company, 
Rochester, New York. 


é-Kodak captures for- 
1s moments of those 
few short years of growing up. 
Ciné-Kodak M, price $75, makes 
clear, sharp movies the first time 


Easruan Kooag Company « Rocnesten « New Your 
Send me FREE illastrated booklet telling me all about 
making my own movies PR en 


CINE-Kopak Model M—Only $75 with case 


Into this compact little camera, Eastman has con- 
centrated all the esentials of movie making. Equipped 
with [3.5 lens and a special attachment for close-ups. 
No focusing. Loads with full 100 feee of 16 mm. fm. 


CINE-KODAK Simplest of Home Movie Cameras 
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HERMAN HJORTH, woodworking expert, 
designs a beautiful new 


(oigarette Box 


FOR WOOD TURNERS TO MAKE 
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SEATLIKE SWING MOVES 
IN ANY DIRECTION 


| ASOMFORTABLE swing for either 

children or “grown-ups” can be made 
as illustrated. This is often called a “Nor- 
‘wegian swing.” 

‘Obtain five pieces of reasonably straight 
tree limbs, preferably birch, and trim off 
all small branches, leaving’ the bark in- 
tact, A swing of ample size may be con- 
structed by using 2 sidepieces $4 in, long 


by from 2/4 to 3 in, in diameter, 2 end 
pieces 36 in, long by from 2 10 214 in, 
in diameter, and 1 hanger 32 in, long by 2 


in diameter, Notch the hanger at ends 
nd in the middle to keep the wires in 
place, Cut away one half of the stock at 
the ends of the four pieces for the frame 

ke half-lap joints and fasten to- 
gether with /16-in. bolts, countersinking 
the heads and nuts. 

‘The canvas should be tacked to the 
bottom piece before the latter is bolted 
fon and then arranged so that it encircles 
both crosspieces at least one tur; then 
all the strain will not be on the tacks, 

For suspending the swing }4-in, al 
| vanized iron wire will do, although chain 

would look better—A. C, Jorssox, 


Half-lap joints are used at the corners of 
the seat deame, ‘These are held with batts 
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COOL SHAVES 


{ 


from the word"GQ!” 


THE 2 INGRAM BARBERS « TERRY TUBE OR JERRY JAR 


.V ER 1,000,000 men sprincthrough 
the morning shave in next to 

nothing flat! And there’s never a scrape 
or a razor cut, because their running 
mate is cool, soothing Ingram’ 

Ingram’s chilly lather whitewashes 
the beard in record time, while you 
make a clean sweep on your face. It’s 
the shave all nations run for! From 
starting gun to tape, you'll find thar 
Ingram’s Shaving Cream is 

cool! Cool!! COOL!!! 
We've packed the same cool cream in 
tubes and in jars. The tube's a con- 
tainer that’s buile for convenience. The 
jar may prove more economical. 

Ingram's is different from all other 
shaving creams. For it’s made with one 
big object—the coolness of your face! 


INGRAM’S 
Shaving Cream 


IN TUBES 
OR JARS! 


‘That's why Ingram’s contains three spe- 
ial constituents, three elements that 
make itact asa shaving cream, a lotion, 
and a skin tonic all in one! 

Enlist today with the followers of 
the Ingram tube! Or line up behind 
the popular old blue jar. Each has won 
millions of supporters. And each frees 
your cheek of the smarts and stings 
that make shaving a chore! 

‘Try ten cool shaves at our expense, 
‘Just mail in the coupon. And treat yout 
‘cheek and chin to the shave 
that’s cool! Cool! 
cool! 


IMITATING WORMHOLES 
IN “ANTIQUE” WORK 


Ty MaktNG the imitation antique fu 
ture that is so popular today, wormboles 
oor the surface scars that resemble the little 
tunnels made by borers are often consid~ 
ceed desirable. A simple and quick way of 
producing such marks is to lay a bent 
nail on the surface to be antiqued, and 
strike it a sharp blow with the ball end 


the holes with red-hot nails or 
uch depressions already have the 
desired blackened appearance, but those 
produced by the hammer method must be 
treated with stain to make them appear 
dark.—R, T. 0. 


DRIVING NAILS SO THE 
HEADS DO NOT SHOW 


, a trick known to many 
jetmakers but apparently 


enables you to 
together securely, yet conceal the nail- 
heads. With a very sharp chisel raise a 
small chip at the point where the nail 
head is to be hidden. Bend the chip back 
as shown, but try not to break the wood 
fibers, Then drive the nail home, set the 
head slightly, apply glue to the chip, and 
press it back’ into place. When the glue is 
dry, smooth the surface with sandpaper, 
and you will find it extremely difficult to 
detect the chip—L. T. E. 
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LETTER OPENER HAS KNOTTED HANDLE 


Tue distinctly novel letter 
opener of copper shown below at 
the right illustrates how kni 


long, is made from copper or, 
better still, sheet brass, and 
surface is given a hand-wroug!: 
appearance by beating it with 2 
ball-peen hammer. To make the 
handle, obtain a 12-in, length of 
fairly heavy copper wire, heat 
to soften the metal, and allow i 
to cool. Then tie’ a shamrock 
knot, which is nothing but a 
interlocked pair of overhand 
knots. The loops should cor 
halfway between the extremiti 
of the handle, Flatten the wir 
ends and bend them so that they 
will fit around the end of tl 
blade, where they are held by 
over-all length of the opener will 
about 814 in. Highlight both the h 
and the hammered blade with fine sand 
Paper. Another use for wire knots 
described in a previous 

Mar. "92s. 


older, The 


he back 
uided by 5 metal rule 


CUTTING PAPER 
ACCURATELY 


Aw accurate paper cut= 
ter may be attached to the 
underside of a drawing 
board, out of the way ex: 
cept when needed. Near 
fone of the long sides of the 
hoard, two cheap rulers are 
fastened with brads end to 
end as shown. These form 
the paper stop and give the 
measurement. from either 
end of the paper—an ad: 
‘vantage over th 
iype of cutter. A steel rule 
or a hack saw blade forms 
the cutter guide and has a 
hole in both ends to drop 
‘on two headless nails that 
protrude slightly from the 
surface of the board. A section of the 
paper stop is eut out to allow the cutter 
Aulde to rest flat on the board; and, of 
course, the right edge of the guide must 
register with the zero mark of the two 
rulers and be set at 90 deg. to them, 

ie in the paper and use a razor blade 
to do the cutting. For dark room work, 
push pins are stuck inthe board at re- 
‘quired distances to facilitate cutting in a 
ery weak light, This arrangement allows 
toto prints and drawings to be trimmed 
Securately.—Ivax GROSVENOR, 


GLASS VIALS KEEP RAIN OFF SEED LABELS 


Swat glass vials or bottles such as 
those in which photographic chemicals are 
sold can be used as a cover for plant 
labels and to protect them from the 
weather, The name of the plant is cut 
from the seed package and inserted in the 
bottle as shown in the photograph in the 
oval above. One end of a small stick is 
whittled to fit in the bottle mouth; the 


Quant ae 


other end of the stick is pointed so it can 
be pushed into the ground. Sced labels 
protected in this manner will remain read- 
able indefinitely. When the ordinary type 
of plant sticks are used with the plant 
names written on in pencil, the lettering 
‘can be coated with transparent household 
cement, which forms a waterproof cover- 
ing—Ray J. Marea, 
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PEA VINES GET SUPPORT 
ON BRUSHWOOD HUNG 
FROM LONG WIRE 


"TO PROVIDE a trellis for peas, many 
gardeners cut short lengths of brush 
and stick them into the ground, but a 
better way is to set a solid post at each 
end of the row of peas, stretch wire from 
fone to the other about 4 ft. above the 
ground, and hang the brush, tips down- 


wire, The tiny: vine 
of the slender tips of 
‘and soon there is a 


wular hedge of pea 
vines, Best of all, they are securely held 
at the top when the vines grow large and 
heavy, High winds eannot blow them flat 
and the brush and vines remain upright 
Until taken down—Cowa Hastitron, 


FISHERMAN'S CASE FOR 
CARRYING FLIES 


piece of insulating board such ‘as that 
‘made from sugar cane, and a stick of fish- 
ing rod ferrule cement. 

‘Cut two strips from th 
to fit tightly across the 
thickness to give clearance under the 


cover, and cement them firmly in place 
as shown. Stick the points of the hooks 
into the strips, and you are ready for the 
stream—Georce Epwasp Donxtax., 
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GRAFL 


THE CAMERA FOR 
SUPERIOR PICTURES 


Believe it or not .... 


“They wouldn’t sit still long enough 
for another camera” says Mr. Lyn- 
wood M. Chase of Swansea, Mass. 
“Being able to see them in the 
Graflex’ focusing hood was the only 
thing that made it possible to get 
these friskies in the same pictur 


Give yourself the thrill of owning and 
using a Graflex!—the simply operated camera. 


Featured by Best Dealers 
MAIL COUPON BELOW 
FOLMER GRAFLEX CORPORATION 


peiinertcsy soar as 
Pleas snd to name and ‘on margin of this pages 


teodler tiled "Why 2 Graier?® 
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Sharnoning and A, djusting 
your Lawn Mower 


LAWN mower is like @ razor—it 
cither cuts or pulls. Even a Io 
priced machine’ should ut satis 
factorily for at least ten years 

with just-a little attention. On a basis 

ne hour's use weekly, it is usually no 
fperated more than 300 hours during tht 
period 

O sharpen your fawn m 
need is ten cents! worth ec 
driver blade. Remove the handle, drivers, 
fnd small gears from the shaft! On the 

Average machine the shaft is soft, so with 

a hack saw cut a slot 1/16 in, deep on 

fone end to take the screwdriver bit. Close 

in the edges slightly to prevent the bla 
from slipping. If the shaft is hard or if 
you have no bit brace, make a. crank as 
thown at 4 in the accompanying draw- 
ings or have one made at a repair shop 
"The mower should either be clamped 
on a worklable or bench or fastened as 
shown at B. Adjust the bearings if nec- 
essary. Then mix the two grades of emery 

Separately. with machine ‘oil to. form a 

medium thick compound. “Apply a. suf 

cient amount of the No, 80 mixture to the 

‘cutting edge of the stationary knife, using 

fn old paintbrush, Revolve the shaft back- 

wards at a fairly’ good speed and stop to 
spread the lapping mixture about, every 
two minutes, As you proceed, make the 
necessary adjustments to. the bedplate 

When a good cutting edge has been ob- 

tained ‘on all blades, apply the No. 120 

compound several times 


woop TOP aR 


wooo, 
Brace: 


wooo STRAP 
couNTeRDORED 
om BOLTHEAD. 
"AMD NAILED. 
70 eNcH 
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If it so happens that after several sharp- 
‘ening operations the edges of the rotary 
bblades become too wide, chalk them up 
for guidance and back them off slightly to 
the cutting edges, using a fine file. A 
lawn mower in average condition can thus 
be ground in fifteen minutes 

‘When a machine has been neglected for 
some time, there are several details that 
should be checked up. It is useless to do 
any sharpening if the bearings are in bad 
shape. These generally consist of steel 
split bushings, which are taken up for 
wear by adjusting screws on the housings. 
After a certain length of time, this causes 
the shaft to be out of alignment, and the 
machine will not cut even if the blades 
are sharp. To overcome this trouble, take 
the machine apart and remove the bush- 
ings by releasing the set screws. Fit a 
piece of shim stock about .006 or .008 
in, thick inside the bore, leaving a space 

screw; then drive the bushings 

10 place. ' This will easily correct 
the bad alignment of the shaft. 


Yar oun svert DAL 


ig for holding mower during sharpening operation (B). 
how to improve the method of adjusting the 8 


jonary blade (C), and rotary belle pin (0) 


Many mowers have a poor method of 
adjusting the bedplate. A simple impri 
ment, which is in line with. high-priced 
machines, is suggested at C. Drill a 34-in. 
hole as indicated. Remove the bedplate 
and spot the locations with a 14-in, drill 
so that a 34-in. steel ball will leave a 
clearance of 1/16 in. as shown. This will 
allow the bedplate to be adjusted with 
great accuracy’ and will help insure a sat- 
isfactory sharpening job, 

‘At times one finds that the rotary knives 
as if they were slipping or pulling from 
mne end only. The trouble can be located 
as suggested at D, The small pins that 
drive the shait get loose and by working 
back and forth on the prongs of the gear, 
they become worn so. short that they 
rive intermittently. ‘These may be re- 
placed without dificult. 

‘Sharpen a lawn mower once a month, 
overhaul it once a, year, keep it in a dry 
place, and you will find it much easier 
to keep your lawn well trimmed—H.J.C, 


ROLLING DRAWERS BUILT 
TO FIT UNDER BENCH 


HE space under an open workbench 
usually crowded with a jumble of 
materials or tools, which are dificult. to 
get when needed. A much neater and more 
convenient way to use this space is to 
construct deep drawers or boxes with han- 
dies on the front and equip each of them 
with a set of casters. Then the desired 
drawer or box can be easily rolled out into 
the open so that its contents are readily 
accessible. A set of suitable casters can be 
bought for a few cents; and the drawers 
can be old packing boxes, cut down and 
subdivided —Joux C. Worktey 


Aw Exceitesr color! 
cement for airplane model’ work can be 
made easily by dissolving about 4 sq, in 
of ¥4 in. thick sheet celluloid in 1. of 
airplane nitrate dope thinner or acetone, 
—Eowns T. Hacitros, 


quick-drying 
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DEVELOPING TRAYS MADE 


FROM BAKING TINS 


enlargements requires at least three 
large trays for developer, hypo, and wash 

| water. Enameled or composition trays are 

ive and glass trays are heavy and 
ly broken, but a satisfactory substitute 
‘can be made’in an emergency by lacquer- 
ing inexpensive cake tins 

‘wash the tin with a small quan- 
tity of lacquer thinner and remove all 
dust and lint. Pour about half a pint of 
white lacquer into the tin and careful 
tip it to flow the lacquer all over the in- 
side. Pour the excess lacquer back into 
the ‘can, Allow the tray to dry for one 
hour and repeat the process. The outside 
may be coated by brushing on a heavy 
coat of lacquer—Evexert Eases, 


HAMMER ADDS LEVERAGE 
TO SCREW DRIVER 


TT IGHTENING up the last few threads 
of a screw in hardwood often requires 
considerable effort. It is not good practice 
‘as.a rule to use a wrench or other tool to 
in additional leverage, but the claw of 
| a hammer may be slipped over the flat- 
| tened end of the blade as shown to aid in 

turning the screw driver provided care is 

taken not to apply so much force as to 

damage the blade or serew head—R. W, 


| THE amateur photographer who makes 


‘The claw of the hammer is slipped over the 
flaticned. point of the screw deiver blade 
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Plastic Wood helps 
Donald Burnham 


Win 5000 Award 


Donald Burnham says: “In making the 
Coach that won a $5,000 award in the 
Fisher Body Craftsman's Guild Contest, 
Plastic Wood came to my rescue many 
times and actually saved me several hours 
cof work. Covering imperfections, correct- 
ing mistakes such as insuring a snug fit 
of various parts, Plastic Wood did a bet- 
ter job than I ever expected would be 
possible, It is really a pleasure to say a 
‘good word for this wonderful preparation.” 


Actually Wood 
that handles like putty 


‘This marvelous preparation meets the high 
standard set by the master craftsman It 


‘can carve, paint, turn in a lathe and drive 
nails and screws into, It is actually easier 


to work with than wood. 


PLASTIC 


WooD 


In creating models as well as in makin 
repairs hiding nicks, sealing cracks, mend: 

‘breaks, “PLASTIC WOOD 18 “THE 
FikeSt PREPARATION YOU CAN USE. 
eis sold in 9 colors by all paint, hard: 
ware and rent stores. Instructive 
Wage book detaling many uses. for 
Plastic Wood sent free on request. 


MAIL FOR FREE BOOK 
Feast Dole GnDan. P84 Cama, 
Peet nee hg heh a bar Pe 


Name 


Street & 


iy. Si 
‘rns ori Good IN UNITED STATES ONLY 
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Phitosopny and maturity 


make smokers turn to pipes. 
Philosophy and maturity 
also make pipe smokers, 
turn to Dill’s Best Tobacco. 


Cellophane-wrapped. Fresh. 


HOW TO HANG FABRIC WALL 


MSY Bandy men 
who can do a 
good job of hanging 
wall paper in their 
hhomes hesitate to ap- 
ply wall canvas, mus 
lin, or other fabrics 
used either for re 
forcing cracked plaster 
or for giving a perma- 
nent decorative treat~ 
ment. They do not 
know how to make 
fect seams oF joints 
petween the strips of 
wall cloth, although 
they realize that in all 
other respects the cloth 
covering is pasted to the 
wall the same as wall 


Hine making of perfect 
joints, however, is easy 
First, apply the paste to 
the wall and bang a strip 
of the dry fabric on the 
wet paste, smoothing it 
out with 'a wall paper 
smoothing brush. ‘Trim 
the top edge of the fabric 
square and but it against 
the picture molding, but 
Tet the bottom edge lap 
‘over the baseboard 2 oF 
3 in. and trim it later, Hang the second 
Strip the same way and lap the edge over 
that of the first strip about 1 in, Continue 
to hang all the strips. 

In the case of oilcloth or oi-painted 

s, allow the paste to set about half 

lay before trimming the seams. U 
‘muslin and some other unfinished fabrics 
should be coated with glue size and allowed 
to dry so as to shrink the fabric before 
the joints are trimmed. After 
the size in such cases, pull the lapped edge 
of the fabric loose; then, as soon as the 
size is dry, paste these loose edges and 
brush them down, ready for trimming. 

With ‘the aid of a yardstick, draw a 
pencil line on the lapped edges of the 


REALISTIC WINDOWS FOR MINIATURE HOUSES 


A SIMPLE way to make realistic win- 
dows for a house model, doll’s 
house, or toy garage is shown’ below. 
‘When’ the side walls have been prepared, 
the window openings are marked and cut 


nanoEr 


suruion 


Drawing 4 pencil guide Hine down 
the overlapped 


COVERINGS 


fabric about 34 in, 
from the edge.” Then 
lift the bottom edge 
of the lapped fabric 
and cut through both 
thicknesses at once 
with small shears, The 
type of shears used by 
barbers is satisfactory 
for this work, Pull oif 
the loose trimmings 
and paste down the 
joint so that the edges 
‘ht perfectly. 
Xstilleasier method 
of trimming is to use 


fone of the new tools into which a safet 
razor blade may be inserted and. whic 
hhas a little metal foot on the bottom of 
the (ool that slips under the lapped fabri 

An accurately matched seam 
cdl merely by pushing the tool along, | 
the pencil guide line from bottom to top 
as illustrated in the photograph above, 
The two scrap pieces are removed an 
the edges, which will butt perfectly, pasted | 
down—F, N, VANDERWALKEK, 


‘out. Then these openings are rabbeted 
around the outside to a depth equal to the 
thickness of the glass and to a width of 
ahout 14 in. except at the bottom, whe 
the rabbet should be somewhat’ wider, 
Notches are cut halfway up to receive the 
crossbars as shown at A, and the crossbars 
are fitted and glued, ‘The faces of the 
Tabbets are next painted black, or any 
color desired, to represent the sash, ‘The 
lass is then cut and set in, and the sill 
and casings are nailed or glued on in such 
to lap over the glass about 1/16 in, 
Mullion or multiple windows can 
made in several ways. One is to prepare 


bars and cut one pi 
entire opening then other strips to repre- 
sent the mullion casings are placed over 
the glass and glued to the casing —H, T. 


e of glass to fit the 
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Sealing Wax 


used as a finish on unique 


"TABLE Lamp 


By Edwin M. Love 


this treatment. For the standard, mount 
a piece of rough 4 by 4 by 10 in. wood in 
a lathe and turn it to a cylinder with a 
Rouge. With a pencil pressed against the 
whirling piece, mark the points where the 
various diameters are to be measured. Set 
the calipers 1/16 in. larger than these 
imeters; then hold the calipers with the 
left hand, and cut straight in with a cut- 
ting-off tool held in the right hand. In 
this way roughly establish’ the 
sizes. Work the standard to the 
desired shape with the gouge. 

When cutting coves, use a small 
gouge on edge on the tool rest, 
the tip pointed toward the center, 
and gradually twist the blade fla 
as it approaches the correct depth. 
‘The finishing cuts on beads and 
‘wide spaces should be done with a 
skew chisel, but if this seems too 
difficult, scrape them smooth and 
finish with sandpaper. 

Sealing wax in several colors can 
be obtained at any drug or station- 
ery store. To apply, simply press 
it” against the work, preferably 
with the stick supported on the 
tool rest. In a few seconds the 
wax will start to adhere, and the 
stick can be moved from one side 
to the other, coating as it goes. 

The writer used bronse as the 
body color, with decorations of 
dark red, dark blue, and black. 
‘Trim the comers by holding a cloth 
against the whirling standard. The 
red stripe at the bottom is made by 
turning off the bronze, exposing 
fresh wood to be waxed. Put black 
‘on the upper cove and red on the 
broad top, blending the two where 
they meet. 

A conical shade about 10 in. in 
diameter and 434 in. high, deco- 
rated to match, should be used. 


EAUTIFUL finishes in turned work 

are possible if colored sealing wax 

is used, It is not applied in solution 

oor by heating it w id, but merely 

by pressing the stick against the whirling 

spindle, The heat of friction melts the 

color, causing it to adhere in rough circles 

that cool instantly and give a variegated 
and distinctive texture to the surface. 

‘The lamp illustrated is an example of 


Dimenajons of the lamp as 
Suggestid color schemes Th 
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The One 
Superior 
Universal 


‘WoodBoring Too! 


Expansion 
Pai 


ide can never slip. 
‘True buriog—trae Ws 
every test of pr 


83°F hole through 500" 
‘Of tier without sharp 
ning eho apni 


your dealer. 

You will find. it satin 

factory. Irwin Bi 
‘zuarantecd. 


IRWIN 


‘WOOD BORING TOOLS 


IF YOUR DEALER DOESN'T HAVE 
WHAT YOU WANT. WRITE US 
THE IRWIN AUGER BIT CO. 
WILMINGTON, OHIO 
SOLE MANUFACTURERS OF 
THE GENUINE AND ORIGINAL 
IRWIN AUGER BITS 


” 


Prices on Lathes Reduced 
1@ Prices of 1926 ond 1927 
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irate ei ae 
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[A Back Geared, Serew Cutting Lathe 
Sovbentnastares pervert ihac 


South Bend Lathe Works 


228 KE. Madiaot St, South Me 
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"THREE TYPES OF STILTS FOR BOYS | 


TTPHOSE, toys who have asked how 
to make safe and serviceable stilts 
will ind three suggestions in the accom- 
panying drawings. The dimensions are 
‘only approximate and may be varied to 
a considerable degree. ‘The most impor- 
tant thing is to fasten the steps securely. 
The stick should be about 134. in 
square. If it is less than 134 in., i will 
not be strong enough. The steps may be 
cut from a Block of the same thickness 
as the stick, two being made from one 
piece as shown at A. They 

Should’ be fastened to. the 
stick with 2 5/4 or 6 by 


Knee 
sno 


THe. 
snits 


the important 


thing em the. two) steps securely 


in, carriage bolt and washer, A 
‘wood screw inserted near the bottom will 


prevent the step Trom tarning on the bolt 
TThe stops may be raised from time to 
time as the user gains confidence and be- 
Comes more experience 
Shoulder ste are the safest, and the 
beginner may make the stick shorter and 
than shown, if he wishes 
ee for the mote experence 
ince they are strapped to the 
, with another strap to hold the foot 
iniplace on the step, a careless oF unski 
full movement may. result in a bad fal 
This is also true of hip sultsC AK, | 


DRAFTING OUTFIT PUT INTO NOTEBOOK 


AWN ORDINARY Joose-leaf notebook of 
he type commonly used in schools 
and in colleges can be made into a port- 
able drafting board, which will prove use- 
ful to students, estimators, architects, 
machinists, and those who find it neces- 
sary to make sketches on repair jobs. 
Because of its compact size it will alo be 
handy to have in the home workshop. 
‘The metal ring fixture is removed from 
the notebook binder by knocking out the 
rivets. Two hardwood strips, 34 by 34 
by 1154 in, and 3% by 54 by 814, are 
sanded smooth and perfectly square, then 
fen a thin coat of shellac, These are 
fastened to two edges of the binder with 
small tacks and glue. They should form an 
accurate right angle. A large triangle rest- 
ing against either the bottom or side 
straightedge takes the place of a T-square. 


Drawing paper, bond typewriting paper, 
or Bristol board’ can be cut to size and 
fastened to the board by using two short 
iachine screws and two thumb nuts. The 
screws are inserted in the binder back 
with the serew heads on the bottom sid 
Holes are punched to fit the screws in 
about twenty sheels of paper or several 
Sheets of Bristol hoard, which are held 
in place by the thumb nuts | 

For temporarily holding the paper, two 
thumb tacks can be pushed through the | 
binder back with the points sticking up | 
fon the inside, The thumb tacks can be 
held in place with glue, The drawing paper, | 
as needed, is pushed down on these tacks 
as indicated below. 

A large envelope is glued to the other | 
side of the binder to hold the triangles | 
and pencils when not needed. It would 
be an added convenience to mark off the 
two wood strips in fractions of an inch | 
to form rules—Rowext J. WILLIAMS, 


narowonn sees | 
eT 


CAMERA SHUTTERS 


(Continued from poge 90) 


verichrome film you can work 
itl carer or Iter beeuse 
the greater senstivenc of 
this typeof fm. At other 
times of the day or when the 
twenther is clowiy, you cant 
lake ood pictures except by 
making time exposure 

‘Aveamera’ of ths, type_ i 
excellent for the bexnet 
There are mo adjustments to 
make so you can't make them 
wrong; and if you follow the 
Tule about working only in 
rit sunight, you will get 
2 fale proportion of Satisac~ 
tory petures, 

nce you become realy in- 
terested “in photography, you 


‘Will not be satisfied. to lit 
ture taking s0 rigidly. 
‘want (0 take snap- 
shots on dull days, get more 
detail into your pictures, and 
In general turn’ out better 
work 


Merely buying a more ex 
pensive ‘camera will not ac- 
Complish this result. You 
‘must, in addition, learn how 
to-use it, You must learn how 
to set the various adjustments 
fn the shutter, learn to. gage 
distance: well enough o focus 
the ‘camera with reasonable 
accuracy, learn how to estimate the exposure, 
‘and 0.0, 

‘Don't become confused because the shut- 
‘camera looks more com 
plicated, that it is the same thing 
With a wider range of adjustment 

Instead of a single snapshot. peed, the 
better rade shutter may have anywhere {rom 
two to eight different speeds besides the time 
and “bulb” exposures, The iris diaphragm 
ff the good shutter lens has the same effect 
fas the punched sheet metal strip in the simple 
camera, only instead of three fixed openinas 
the iris can be set for any’ opening from the 
largest permitted by the lens down to a tiny 
hhole that will give the maximum detail on 
relatively long ‘time exposures 

Look at Fig. 1. It shows one of the latest 
types of compact pocket cameras. Tt is fitted 
with an F/6. lens and a modern shutter 
My finger is resting ‘on the iris diapheasen 


Pig. 4. The shutter of « 
‘ormed by 


adjustment 
eset & equivalent 
cheap box camera 
fe the speed. adjustment 
at one twenty-fifth of a second, a 

the box camera. "You ean ther 
this camera just as sot and ure it as you would 
f simple box camera and set better pictures 
because the lens gives greater detail, 

Now suppose You want to take a picture 
fand the sunlight is a bit hazy. The I 
iting lee fective for picture taking, you 

need more of it and so. You will push 
the lever over to 8, which Increases the open: 
ing so that twice ab much light gets through. 
If the sun is under clouds, push the lever still 


farther over to 63 and thus still further | 


rease the opening of stop. 
A shutter of more elaborate type would 
have the same stops as this but also would 
have more speed (Continued on pase 1 


'OR the most photographically per- 

feet picture of any kind submitted 
fon or before July 1, 1932, Porutar 
Scuee MONTHLY will pay $10. The 
‘only condition is that it must be taken 
uring the months of May and June, 
1932, by an amateur. Any type of came 
|, and the’ developing 


Mail both print and negative to the 
Photographie Editor not later, than 
July 1, and mark your entry “June 
Photo Contest.” You may enter several 
photos if you wish. No entries will be 
returned, however, unless accompanied 
by_a self-addressed, stamped envelope. 

‘The $10 prize for the Best flashlight 


Our June PHOTO CONTEST Offers You 
a Chance to Win $10 


photograph entered in the ninth con 
est in this series (P. S. M., Feb. '32, 
120) has been awarded to J. M. 
jusol, of St. Louis, Mo. The follow- 
"4 won honorable mention in the 
same contest: Ruth Boyd, Ashton, Lee 
Go., IIL; George F. Cassidy, New 
York, N. Y.; Dick Flach, Evanston, 
Us Georte C, Friend, Roanoke, Vai 


Pritchard, Avoca, tows 
Que, 


Montreal, Canada; 


.N 


he announced next mooth. 
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GUARD 
THE VITAL 
ZONE 


HE TAKES 
CHANCES...BUT 
\NOT TRIS ONE 


that ahinbuniness. Th 
Te knows the pul 
‘ment of 4 slip oe strain. He wears an athletic 


| sports, Yo 


ing rides, your 


ing, your long 


hhourson your feet? You do. 
oaklot tells chat every man should know 
| Let ue athoritative 


| weed for and 

| No'matter what your occupation, you wi 
be well repaid for fequesting it on the 6ou 
ba well rep questing, 1p 
Tt will pay you, 


o, to insiat on a good 


athletic supporter. ‘The name task for is 
PAL, made by Bauer & Black. At your dru 
gist’ 31. 


PAL 


BAUER & BLACK 


DIVISION OF THE KENDALL COMPANY 
New York Toronto 


tot 


A Great Outboard 
for 
The Great Outdoors 


BULLET for the 
ton peat ot’ 
need ae 


CAMPERS 
VAGATIONISTS | 
Fre Descriptive Folder 


WATERTIGHT REPAIRS 
to CANOES and BOATS 


EAKY joints, bruised fabric surface, stor- 
age crs he. becoge thoroughly Water 
iat when fled with Smooth-Gn Ke, | 
plate iron putty, enlly applied i 
knife oF trowel, bonds perfectly between dif- 
ferent, ls, does not break, shrink or 
draw aveay from the joint and is hot affected 
by sun heat, cold, rain or snow. 

‘Use Smooth-On'No. 6 also for making tight 
joints in aquariums, for placing and resetting 
fase against wood or metal in. window sash, 
skylights, and vault ight frames, for avoiding: 
leakage at chimney and roof ‘Aashings, for 

setting slate slabs and stone 
paving, and for waterproof. 
ng seams, rivet heads and 
rough spots on metal tanks 
and other structures, 

‘Write ts for the Smooth- 
On Repair Book and get 
Smooth-On No, 6. (comes 
ready to use) in 1-lb, oF 
S-1b, can from your dealer 
for from us. 


Get the booklet from us 
and, Smooth-On No, 1 
in 7-084 I-lb. or $-Ib, 
tins from any hardware 
store. 


Smooth-On Mfg. Co 
fee 


Doit w Doituilh SMOOTH" N| 


CAMERA SHUTTERS—THEIR OPERATION ; 


(Continued from pase ror) 


adjustments, the finest types giving any 
‘desired automatic exposure from two hun- 
‘redths of a second to a full second. Sach 
shutter is shown in Fis. 4. This pic- 
ture shows how the shutter blades open in 
{star shaped arrangement. All modern shut- 
ters above the box camera grade use these 
extremely lightweight, fast ‘moving blades 
even when the top speed of the shutter is 
only a fiftieth of a second. The idea, of 
course, is to get the quickest possible opening 
land closing with the shutter ‘wide open for 
8 large portion of the total time the film is 
exposed. 

‘All shutters above the box camera grade 
also have 2 so-called “bulb” exposure. When 
fet at this polat, the shutter opens when the 
lever is preteed and closes when it is released. 
tis supposed to, be used for all exposures 
so short that the “time” exposure—where the 
shutter opens on one pressure and closes on 
the next—is not practical 


HAVE found, however, that using the 
bulb exposure’ om anylight camera is 
almost certain to jar the camera. Tt ism 
Detter to set the shutter on “time,” the 
hhald a piece of black cardboard in front 
the lens while you open the shutter and wait 
‘8 second oF two for the vibrations to stop, 
‘and finally make the exposure by moving the 
from in front of the lens, 
| Figure 2 itustrates the method. At the end of 
the exposure, move the cardboard in front 
of the lens and then close the shutter. This 
method of making short-time exposures works 
fexpecially well with a box camera cr with 


any camera when the tripod or other support 
2°. Be way ad there is any chance of 
‘ovine the camera If the trigger i touched 

‘No matter what kind of shutter you have 
to operate, remember that more pictures are 
Tained by forgetting to set the shutter or the 
Focusing adjustment than are spoiled by in- 
correct sting. 

Tt you take a picture of a distant view 
with the focus set'at sx feet, you won’ get 
1 picture worth kesping, and if you take one 
fon the beach under the blazing fun with the 
fens wide open instead of stopped at least to 
16, you will get'a negative a0 black as the 
2¢¢ of spade 

‘To prevent such oversights, work out a 
routine that will apply" to. your particular 
Camera and follow it each time you take a 

mes second ‘nature. Re- 

‘set focuract open 


ing—set speed! 


The next and fourteenth article in this 

series is scheduled for the July isiwe, If you 

‘wish to ask any questions on taking. photo- 
phi, send them to Mr. Ryder incre of 

is magasine and inclose a self-addressed, 
sped envelope for his reply. 


Wares a patter is to, be used for cutting 
out a large number of pieces of cloth, paper, 
for other thin material, it pays to make It 
from sheet metal and paste oF cement sand= 


WHY MOTORS DIE ON THE ROAD 


Continued from page 70) 


‘Don't bother,” Gus advised. “Just. move 
it away a couple of inches and wrap it with 
asbestos. Thatll keep the heat out of it, 
‘That's the way the new cars are fixed to 
set rid of vapor Jock—a little beat insulation 
Where it's most needed. Sometimes afew 
sheets of asbestos slipped in around. the 
‘Carburetor bowl will be worth while if it's 
I close to part of the exhaust manifold, 
‘ny other suggestions as to what makes 
cary stop on the road, Jeff?” Gus inquired. 


et replied, Lots of people et 
stuck wih bused fan bet aoe Breas 
inst year” 

So did 1 sad Tim 


“But you got home just the same, only 
with a bit of a delay,” Gus objected. 

body ever ‘gets stuck with a broken fan 
belt so long as any water is left inthe radiator. 
When the fan breaks and she starts to bo 
you have to stop and let it cool off a 
‘Then you can zo on till it boils azain. That 
may be a nuisance but at least you always 
ket to a service station, 


BROKEN fan belt can do a tot of 

damage if it happens to let x0 when the 
car is hitting the high spots. I've seen several 
frudiators ruined and once I saw a distributor 
head smashed to scrap by the swinzing end 
of a busted belt. It doesn't pay to run a 
fan belt after it starts to get frayed.” 

“How about the battery going dead?” sux 
ested Tim. “I've seen lots of fellows stuck 
‘with dead batteries” 

“That stops cars sometimes” Gus admitted. 

jut it keeps ‘em stopped much more often 

it soins 
you usually know it because it won't 
Mart the car. If the car once starts, it's 

unlikely’ that you'll have any’ trou 
‘Of course, every time § 


slow down in trafic, you're depending on 
the battery for ignition, and I have run across 
tases where a couple of cells shorted s0 badly 
‘while Uhe car was running that the motor went 
‘dead in the middle of the street.” 

“TL can’ think of anything else that happens 
often enough to be worth mentioning,” Jeff 
Said after a moment of thought. "Suppose 
you tell us, Gus.” 


SV Et" asus as he packed up hi 
Junch kit, “if you budding young auto 
‘engineers sive up the problem, 1 suppose 1 
have to salve it for you, 

"The thing that’s most Wkely to stop a 
car on the road these days fs the sight of a 
hhot ‘dog “stand and the’ smell of roasting 
wienies! ‘Second. comes a. puncture of 
Dlow-out, and third i the one you ought 
have mentioned in the fist place—runn 


BIG RAINDROPS FALL 
17 MILES AN HOUR 


Houorse the stop watch on rain isa feat 
recently accomplisied by” Government sclen- 
He. Raindrops during a drieee fall at a 
fate of only two and a half feet per second, 
Dr. W. J. Humphreys of-the United States 
Weather Bureau reports. ‘The bigser drops of 
2 Gp “shower” fall at a speed of ten 
feet persccond or more, Highest isthe speed 
of the largest posible raindrop—one_ ith 
St an ich in ditmeter—which descends at 
Utiform speed of twenty-five feet per second, 
for sppretimately. seventeen 

Rain Cannot fall faster than this, 
‘ops inherently expable of attaining greater 
Speed woul be form to, picees bythe drat 

the air through which they pasted. 
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NEAT, practical aquariums may be 
made at trifling cost and without any 
special skill with tools by using 1-, 2-, oF 
S-gal. oil or varnish cans of the square- 
cornered type. 

Rinse the can with gasoline and cut out 
what are to be the 
top and four sides 
of the aquarium as 
shown, Leave a mar- 
in of metal about 
1% in, wide around 
what is to be the 
bottom of each side 
panel, a margin 1 in 
wide ‘around the. re- 
maining three sides 
of each panel, and a 
band 4 in wide 
‘around the top. On 
each side panel, eut 
igonally in for ¥4 in, as shown. Bend 
in, of these edges in and back over a 
thin metal or hardwood strip about 14 in. 
wide, Lay the can down on a concrete 
floor or other hard surface and hammer 
the edges of each of these. side panels 
‘until flat. This makes the whole tank rigid. 
‘Cut diagonally into the corners of the 
margin left around the top, 

Fasten double thick window glass or 
plate glass inside the tank with aquarium 
cement, which can be obtained at any pet 
shop, ‘Now bend the projecting /4-in 
‘margin of metal at the top over the upper 
edge of the glass. Brace the glass until 
the cement is hard by wedging small 
sticks tightly inside the tank from side 


GALVANIZED roof gutters and down- 
spouts are never certain of long life 
unless kept well painted. Even 2 pinhole 
through the zinc coating gives ample op- 
portunity for rust to start. New galvanized 
iron, however, has such a smooth surface 
that it is difficult for even good paint to 
gain an anchorage on it. All new galvanized 


AQUARIUMS MADE FROM OLD OIL CANS 


to side, ‘The frame may be lacquered or 
enameled at this stage, then set aside for 
at least a day. 

‘Cut the baseboard from a piece of wood 
4 or 34 in. thick, making it about 1 
fn, larger than the bottom of ‘the tank. 

Bevel the edges, 
sandpaper them, and 
apply astripof quar- 
ter-round molding to 
hold the tank in 
place, This is mi- 
tered at the corners 
to fit the aquarium 


sebourd made 


the plans Innere, and the 


exactly and is nailed to the base, forming 
‘a rectangular frame or receptacle. Lac- 
‘quer or enamel the base and give a final 
‘coat to the metal part of the tank. 

‘Three aquariums built by this method 
have been in use for eight months and not 
fone has leaked 2 drop—L. G. Duxcax 


HINTS ON PAINTING GALVANIZED IRON 


surfaces should be coated, before painting, 
with a solution composed of 4 oz. of cop- 
‘sulphate in 1 gal. of hot water. 
ieee 
fa year or more, the surface is not so slick 
fand a first-class outside paint, if carefully 
applied, will give good service on it with- 
Sten geod rs ok ik 
should be sandpapered bright. 
Better protection is gained by applying 
a first coat of some rust inhibitive paint 
2 eet oc coe 
iron oxide ready-mixed metal paint. The 
pleasant, but it cam be altered by the 
addition of a lithe burnt umber oil color 
sn of Me burt el cr 
Senet i Spe Cee a 
stu ie ya, Ga a 
ere porp idruaeon e¢ final 
Si owen cious ee 
‘The inside of new pipe can be leo 
ow icant ed 
wel ned ora be eae 
al sn or br co 
by plugging one end with a rag and pouring 
bye eon ea 
‘By turning the pipe and pouring the paint 
out again, the surface can be thoroughly 
eee 


‘Strmmxc a can of paint is easy if you 
bend a stiff wire to form a suitable paddle 
and spin it in the paint by means of a 
hand drill —T. R. Warts. 


JACK HARDING 
COMES BACK TO 
FAVORITE SMOKE 


Fancy-Priced Mixtures 
Fail to Woo Him Away 


No explorer in search of a new country 
cand Situs naien tar foe eed 
pipe smoker in his search for the perfect 
tobacco, For that reason, pipe smokers— 
at pins ven ot i ae eet 
‘been initiated into the joys of a pipe—will 
be interested in the ience of Mr. Jack 
Harding, who returned to his first love after 
imma Mende sod any pce aed 
to woo him away from Edgeworth Smok- 
‘ing Tobacco, Here is Mr. Harding's letter 

os dean cor 
isnt 
peepee 
mint 
eet 
rine Gee any aa 


simul toth Space tke Seana 
(Geter an tsenly pt on thea 


ot 


Te bet 
“Th ist of ubacen 1 
‘ike 


Ste power to you-—and way rou never 
SERS eink 

fy Waly 

i 


A pipe smoker rarely accepts another 
‘man’s verdict about the “perfect tobacco.” 
Like Mr. Harding, he must explore until 
he has found that perfection himself, 

Are you one who has never known the 
{genuine satisfaction of a good pipe and good 
tobacco? Have you never felt the relaxa- 
tion, comfort and companionship they can 
bring? Then let this neglect go no further! 
‘Take your pen right now and drop a line to 
Larus & Brother Co. at 110 S, 22d St, 
Richmond, Va., and ask for a free sample 
packet of ‘Edgeworth Smoking Tobacco. 
After the first few putis you'll know how 
Mr, Harding could go, through the "Soci 
Register of Tobacco” yet “ 
back to Edgeworth.” 

‘You can buy Edge- 
worth anywhere. Look 
Tor the biue tin. it is 
sold. in two. forms— 
Edgeworth” Ready- 
Rubbed and Edgeworth 

‘Slice. (You ean 

this form in an 
automobile without Ay 
fing sparks.) "And you'll 
fd Win all zs fom 
the 15-cent pocket pack: 
age to the pound humi- 
dor tin. Some sizes come in vacuum tins, 
Edgeworth is always the same, 

‘Don't miss Edgeworth's week 
Every’ Thursday evening at cht o'clock, East- 
crn Daylight Time, Edgeworth ‘ollers for Your 
fntertainment a novel program withoat 

E"Droadeant over 3 
ue jams of tbe National rad 
supe i on the Edgeworth program Thurs 


aio treat! 


‘ay evening. 
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CRACKS 
or HOLES 


in plaster or concrete 
quickly repaired at little cost 


Ready-mixedPatchers and sim- 
ple directions make it so easy 
you can do it yourself. 


Anyone, even without experience oF 
special skill, can make permanent and 
thoroughly satisfactory repairs in plaster 
‘oF concrete, without the expense of hire 
16 outside help. If the cracks or holes to 
tbe mended are in plaster walls or evilings, 


use Rutland Patching Plaster. If they are | 


in portland cement or concrete walls, 
walks, driveways, cellar floors, etc, use 
Rutland Concrete Patcher. Each comes 
in a handy package and each contains 
correct. ingredients ready-mixed. Just 
add a Tittle water and apply. Get these 
products at your paint, wallpaper 
oor hardware store and use them today, 
Made by the 
Rutland Fire 
Chay Co., Rut: 
land, Vermont. 


H. L. WILD, 
‘Phone ALgunuin 4.6056, New York Cy 


SIO E. 115 


104 


Our Construction Kits Enable You to 
Assemble 


Beautiful Furniture 
AT LOW COST 


hhome some especial- 
ly prized piece of 
high-grade custom- 
built furniture. If 
50, you know how 
superior it is in ap- 

pearance to ordina 
“store” furni 
What you perhaps 
do mot ‘ealize, how 
lever, is that you can 
assemble equally 
fine furniture your- 
self by making use 
of the new Popular 
Science Homecraft 
Guild construction 
kits, which are now made in four designs 
Each kit contains all the necessary 
materials for assembling and finishing a 
piece of beautifully designed maple or 
mahogany furniture, The wood is of the 
best quality and perfectly machined; all 
the necessary dowels, screws, and hard~ 
ware are included; and there are three 
cans of finishing materials in each kit for 
the Guild's remarkable new three-step fin- 

ishing process, 

‘The designs are shown above. Kit No. 
1 is a maple buttertly table of Colonial 
design with an oval top 17 by 22 in. and 
. Rit No. 2 is a solid mahog- 
jn. high with a 15 
Kit No. 3 is a tilt-top 
coifee table 21 in, high, the top being 19 
hy 28 in. It can be had in either maple or 
Kit No. + is a solid mahogany 
. long, 9) 

and 2454 in. high over all. 
As the Guild is a service organization, 
do not hesitate to send your comments 


| You probably 
| Y have in your 
| 
| 


KIT NO. 3 


KIT NO, 2 


‘These are the four Guild 
Site Afew typical ‘come 


iment you on. 
iy ench piece 


opal Science Homecraty Outs 
Saf Fue Hew York, N. ¥. 
ce ocd. the tolling oe oe 

sis ied’ tons bs. 85 


Maple up cle 
cule tab 
took ero 


ei 
Sr be fended atc. Com 
Titrocien secon cach, 
imate only to endes fa the 
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and suggestions. What pieces would you 
like to see made up in kit form? ‘Six 
sketches by William Zaiser, the Guild's 
expert designer, are reproduced above. If 
you will study’ these and then take the 
‘rouble to fill out the accompanying ballot 
and send it to the home workshop editor. 
who is also secretary of the Guild, it will 
help in reaching a decision as to what kits 
{0 prepare he. 


Home Werkshop Editer, 

Popular Science Monthy, 

281 Fourth Avenue, New York, N, ¥. 
ve chee foe the pie 

es sk ei a 


A Massing sand oe 
rior fern sand i waa, al bn 


ce in mabey, 
ia 


(iter lcs wo ke 0 see made pin it 


1 Pew send me the price sd an order bank 


{or the hit mark = a som 
Name _ 
a 


Tells how to make difficult 
and unusual gluing jobs easy 


++eand permanent... by new 
modern method. Also shows 
how you can make wonder- 


ful, low-cost Crack-Filler. 

Every Popular Science 
reader should have it...and 
can have it...for the asking 
ABSOLUTELY FREE. 


THE COUPON 
Will Also Bring You a 
GENEROUS SAMPLE 


HG Pe wot mere LING 
eran er RARCo dine 


Less Than*90" 


on your boat 
Newest: fea 


Scien bs But Simple 
TTS 


MICROSCOPES 
BINOCULARS * TELESCOPI 


COLARK SHIP MODELS, DEPT. "S 
(6330 N. Grate Street, ‘Philadel 


financially will be found on 


page four of this issue 


LOW-COST WINDOWS FOR 
SUMMER COTTAGES 


INE of the simplest types of window 
for use in summer cottages, play 
houses, and other small frame buildings, 
is shown in the accompanying sketch. It 
is weather-tight, neat im appearance, and 
easy and inexpensive to install. The sash, 
Which slides upward into a pocket at the 
head, needs no’ special frame. The only 
requirement is that there be sufficient 
space to allow the window to slide up. 
(Ordinary four-light stock sash is used. 
‘The wall construction is 


44in, studs. Space the studs at the window 
in, wider apart than the width of the 
| sash, thus forming the two 

top of the window, tum the 
header edgewise to provide a slot 
sash to slide through into the space, or 
pocket, above. 

‘The’ siding projects 
studs to serve as 
hetween sash a 
casing is set back 4 in. at the sides and 
the top to receive the screen frame. 

‘Around the inside of the window, a 14 
in, thick stop is used —Jaates Taroaeas. 


PREVENTING OVERFLOW 
OF STOCK TANK 


engine is used to fill a 
tank, the problem of 
low can be solved in 
1'very simple way, Obtain (wo. strands 
if insulated wire long enough to reach 
from tank to engine. Uncover about 1 in 
at one end of each wire. Run these bared 
fends over the edge of the tank, (uring 
them down s0 that about 1 
ered by the water before the tank over- 
flows. Staple the wires to the edge of the 
tank to Keep them in this position, and 
See that the bared ends areas 
gcther as possible without actually touch- 
Ing. The other end of one wire is hooked 
{0 the magneto, and the second wire 
rounded to the engine. As soon as the 
{ink becomes so full that the water covers 
the bared wire ends, the engine stops st0- 
matically—-Wett E. Surat 
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HOW TO CONSTRUCT A MUFFIN STAND 


‘Continued from 


77) 


2 Shelf hinge brackets B 
4 Hinge bracket braces J 
2 Upper shelf supports K 


List of Materials 


Part TOW Ne Pat ne Db 
4 Legs A 33%4 2 Lower shelf supports L 1% Wie 4% 
1 Top shelf D 15 2 Shelf support spreadersG 34 3 10 
1 Lower shelf C 19 1 Handle E (to be turned) 194 13 12 


should be used if the piece 
is being made of a high- 
grade cabinet wood, The 
ferew heads should be hid 
aden with plugs. 

When these remaining 
pieces have been made and 
the shelves nsemnbled, fat 
put in the shelf support 
Spreaders G, then instal 
the shelves’ by. inserting 
the screws on which they 
hinge. At this polat a few 
inaccuracies in workman- 
ship may have 0 be cor- 
rected, but a little cutting 
Or shitoming will easily fix 
the: 

For finishing, the piece 
should be completely tak- 
en apart and each. part 
handled separately, This is 
the only satisfactory way 
in-which to-do the job, 

‘The plece shown was 
fist sanded. smooth with 
No. 0. sandpaper, then 
damppened to” rae | the 
rin, allowed to dry thor- 
‘oughly, sanded again with No. 00 paper, 
stained, ‘shellacked, ried. for two days, 
Sanded ith No, 00 paper, and given tree 
coats of high-grade varnish. Each coat was 
rubbed down before the next was applied, 
and. final polish ‘was given with Wax 

If you wish to work from larger draw- 
ings Than" those” given in the magatine 
| send 78 cents to the Porutan Sctesce 
Monty Blueprint Service Department, 
Bal Fourth Ave, N Ys and ask for spe: 
cial Blueprints Nos. 175A and 174) 


GUILD OFFERS KIT FOR 
THE MUFFIN STAND 


You can obtain all the materials for 
making the muffin stand (except the 
ishes) from the Popular Science Home- 
craft Guild, Two woods are ayailable—se- 
lected sugar pine and birch. Mr. Wittick 
points out the advantages of pine i 
article, but some readers will prefer a 
hardwood. Birch, especially if of the high 
sgrade contained in these kits, is an excel- 
lent wood for the purpose and can be fin- 
ished to look like maple, mahogany, of 
walnut, 

Each kit contains the wood cut as in- 
dicated in the list of materials above and 
also the necessary roundhead wood screws. 


One RS, 


Unlike other Guild kits, however, this one 
has not been machined in any way. It is 
for the man who wishes to do all the work 
himself, but who wants to start with ex- 
actly the right materials and who does not 
care to pay for a lot of waste wood, as is 
almost invariably the case when buying 
from a local lumber yard 


Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N.Y. 


Please send. me all the materials for 

the muffin stand as listed above in the 

‘wood checked 

Sore pie Birch 

1D £ inclose $2.90 (oe $3.40 if shipment 
fe te be made west of the Missesippt 
River): 

1D Sead C. 0. D. 

1D Also send, me specs 
175A and 174A, 
75 conte entra 
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“Why don’t you 
juse better oil?” 


“There's one thing you need to learn, 
son! If you want the equipment in your 
shop 0 give good service, you have 
to give it good care. And that starts wi 

‘good oil! Why don't you use 3-in-One: 


You pay a little more for 3-in-One, but 
it gives far more protection. That's be- 
‘cause 3-in-One is blended from three 
fine oils to do three jobs at once. As ic 
oils it cleans working parts and prevents 
arma rast 

All good stores have 3-in-One Oil 
handy cans and bottles. For free “Di 
tionary of Uses” write Three-in-One Oil 
o., 170 Vatick St., New York, N. Y. 


3-IN-ONE OIL 


CLEANS - LUBRICATES - PROTECTS 
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‘Available on Request. 
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‘0 ASSIST you in your home work- 

shop, Popvtak Sciexce Moxtaty 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects, The blueprints are 15 by 22 in, and 
are sold for 25 cents a single sheet (ex- 
cept in a few special cases). Order by 
number, The numbers are given in italic 
type and follow the titles. When two or 
more numbers follow one tith 


Airplane Models 
Bremen (Junkers, 3, Piying),48.90___$ $0 
Combination, 20-n- 2 

3s 
3s 

| 3 

3s 
Seaplane, Tractor, 3B 
Seaplane, Morris (Record 1205 3s 
Single Stick, Tractor. 30in. #2 3s 

| Tractor (Record Plighe 6624 Pi).l04— 35 
Twin Pusher, Racing. 35-in, 26 3s 
Winnie Mac (sft. Aying), 14143-0673 

so 
200 


Saitou Motorbout, Combination (15 1). 
ietgeaas 


Furniture 


Bookcase, Moderniatic, 4 3 
Bookense, Simple, Jo. 3 
Book, Eni, Modern 3 


ra aS 
amp, Modernintc, 33s 
Shelves, Corner, 77 3s 


Telephone ha ‘wad Stool, Ie 


Radio Sets 


‘Amoliter, Taree Stage, Asdio-Presnency. 2 25 
(Bateery, Operated), 3255. 


One Tube (Battery Operated), 107 


BLUEPRINTS for Your Home Workshop 


For this month's new blueprint projects see pages 71, 74, 77, and 78 


that there are two or more blueprints in 
the complete set. If the letter "R” fol- 
ows a number, it indicates that the blue- 
print of set of blueprints is accompanied 
by a special reprint of the instructions 
which appeared at the time the project 
was first published. If you do not wish 
this reprint, omit the letter “R” from 
your order and deduct 25 cents from the 
Price given, 


Constitution 
Severed: Wagon, 11119-120. 

yer &. &. Preston (ii 
TSSc126- 125-8. 


in li, 


Hace ah 


Sane aaria inne Huth, 749576.8- 
Schoonee--dluemone, 110-111112. 


acing, 10610783 


Yaoi 20a Racing, 


Toys 
Airplane Cockpit with Cont 
‘t 


Play ‘able, Pullman, 28a as 
Miscellaneous 
Gate. and Seats 9 2 
Sosy GH ay he B 
3. a8 
eH 
30 
as 
3s 
as 
3 
Popular Science Monthly 
381 Fourth Avenue, New York 
Send me the blueprint, or hlueprints, 
numbered as follows 
NOsvesce MOvescs No. e 
No...... No Xo. 
Boat Patterns for 
Tam inclosing...... dollars... cents, 
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Keep Your Copies of 
“POPULAR SCIENCE” 
In This Beautiful New Binder 


Easy Way To Get 
POCKET MONEY 


Through Spare Time Work! 
Fecome a peoesentative of Popular Scie 


(nth. Newly hall" sulin pow re 
‘You emy show I your fends and Sake sede 
Ww nlale tes tn 90 he 


IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send four fg lan hw 1, mae $5.00 
fo"ssgo"s week a your poare tine ty ake 
Ine’ tres ie Porn, Semsce "Storr 
itn our dN eng read Yes 


‘MAIL IT NOW! 


Forutar science montuLy 


Coming Features 


How to build the Sportboat, 2 
V;-ft. runabout designed and 
iit ‘especially for Boruuax 

Surence Mowtuny veoore 

PLaxs for a flying model of 

another famous war plane, the 

Nieuport, by J. Danner Bunch. 


OUR WHALING MODEL KIT 
| WILL SAVE YOUR TIME 


F YOU have ever tried to buy the mate 
| 4 rials for building ship model, you 
| know how much “shopping around” is re- 
quired before you can get just what you 
‘want and how the cost runs up out of all 
proportion to what it should be. You have 
to buy far more of each item than you 
fan se, and frequently you have to be 
content ‘with more or less unsatisfactory 
substitutes for the proper materials. 

To put an end to this universal difi- 
culty, the Popular Science Homecraft 
Guild has assembled complete kits of 
materials for building the new whaling 
ship model (see pages 83 to 85 of this 
issue). Each kit contains clear sugar pine 
for the hull, fine cabinet hardwood for 
the base, thin hardwood and plywood stock 
for the deck fittings, hardwood dowels for 
the masts and. spars, boxwood for the 
deadeyes and blocks, sheet brass, copper 
sheathing, five sizes ‘of brass and co 
wire, four sizes of twisted linen fishing 
Tine ‘of the best quality, 110 in, of fine 
chain in two sizes, celluloid or fiber for 
making the tops and similar parts, es- 


cuteheon pins, muslin, thread, and other 
essentials—in ‘fact, all the raw materi 
except the paints. A more full 


list was given in the first in 
the Wanderer series (PSM. Apr. '32, p. 
78). 

‘These materials, together with four 
blueprints which show all parts of the 
model full size and are alone worth 
will be sent to any reader 


$7.40. The package is a heavy one and the 
extra charge of 50 cents for shipments 


west of the Mississippi is necessary to 
meet part of the shipping cost, 
Tf you intend to build this beautiful 
new model, take advantage of this special 
1e- and money-saving offer at once. 


Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N.Y. 
Please send, me all the materials (except 

ints) required for building a model of the 
Whaling ship Wanderer, and alco Blueprints 
Nos. 151, 182, 183, and 154, 


DHinclose $690 (or $7.40 i 3 


River). 
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Outboard Motors 


JOHNSON 
De ependability 


\ 


These SEA-HORSE 
REFINEMENTS 


PARALLEL TWIN CYLINDERS, 
fire alternately giving SMOOTH 
flow of power. (Exclusive.) 


UNDERWATER EXHAUST wats 


full power. (Exclusive.) 

ROTARY VALVE, assures full and 
‘even charges of | 
ing to greater power. 

‘SHOCK ABSORBER DRIVE, pre« 
vents damage ro motor on strik: 
ing obstructions. (Exclusive,) 

PUMPLESS COOLING, no moving. 
‘Parts—positive action always. 

‘A COMBINATION, of develop. 
ments that provide completely 
for pleasant, carefree outboard 
movering. Tha what you get in 
‘sJohason SEAHORSE 4 or 12, 


SEA-HORSE SERIES 


OHNSON 


MOTOR COMPANY. 


J 


500 Pershing Road, Waukegan, Ill. 


Eris arent ol etre tne USE 


BOICE-CRANE MACHINES MAKE 
Dy ACCURATE WORK EASIER 


W. ar BOICE, a=” se TOLEDO, 0. 


sa MODEL FITTINGS 


Sie Woe Boole Stalag In 


Automobile Bache FET poe 


Eeeeieee sees 


heer 
Sunde tot rte 


It’s Easy To Make Big 
Spare Time Money 


Send for our free plan on how to 
make $5.00 to $15.00 a week in your 
spare time by taking orders for 
Porutar Sctexce Mosruty from 
your friends, No selling required. 
Turn extra hours into extra dollars. 


Mail It Now! 
POPULAR SCIENCE MONTHLY 
Sar rear A 
Rew York, 

Plewse send se fall ffermation fre ob 
DS i ea ae 


bicyla with this new, 50 30; 

‘motor. Over 100 milesto the gal- 
Io: Easy pedal ae 
fable bars RIDER 
AGENTS wanted. 


| How TO GUARD AGAINST 


CRACKS IN WOODWORK 


NY an amateur, woodworker has 
constructed an elaborate piece of 
furniture in a none-too-dry basement shop 
and then been surprised at the way in 
which the joints opened and cracks devel- 
‘oped after his handiwork had been exposed 
for a time to the dry artificial heat of the 
living rooms. It is possible to plan the 
construction so that changes in the mois- 
ture content of the wood will not cause 
such serious defects, but the beginner is 
not likely to appreciate how necessary this 
precaution is Until he has learned by sad 
experience. 

"To demonstrate what moisture does to 
‘wood, a clear white pine board 12 in, square 


‘was marked with shallow cuts 1 in, apart 
‘made on a circular saw parallel with the 
length of the grain. ‘Then the board was 
cut into four pieces, each 3 in. long 

the left above was 
d state and remained 
. wide, ‘The second piece was 
d for eighteen hours in warm water 
and expanded to 12 31/64 in, wide, 
third piece was dri 
en hours and shrank to 11 27/32 in, wide. 
‘The fourth piece was kept for eighteen 
hours thtly damp cellar and 


xp 
fof the length of the 
0 slight a8 to b 

‘This makes it clear why a skillful furni- 
ture builder is so careful to use dry wood 
of uniform quality, why he fastens wide 
pieces in such a way that they can expand 
nd contract within limits without cracking 
‘open at the joints, and also why he applies 
a protective finish to his work as soon as 
Possible after the entire job has been com- 
pleted —Citarces A. Ki 


DRILLS KEPT HANDY IN 
TAP AND DIE BOX 


Most machine screw tap and die set 
boxes are made of two boards, the cover 
being solid or cut out very little. By drill- 
ing several 3¢-in. holes into the end of the 
cover, a convenient container is made for 
4 special set of tap-size drills. The holes 
should be fitted with corks. ‘The cost of 
the extra drills is small and the proper 
size drill is always available when it is 
needed —Cuartes M. Born. 


the change was 
i. 


A BEAUTIFUL NEW CIGARETTE BOX 


(Continued from page 92) 


as in ordinary turning on centers. Lay off 
the length (2% in.) and cut off the sur- 
plus with a parting tool. Now remove the 
dead center and cut a 1/16 in, recess in 
the bottom as shown at B. The box then 
will always stand well, Smooth with sand- 
paper, 

‘The box is now removed from the face~ 
plate. In its place a piece of softwood 
such as white pine, about 1)4 in, thick 
‘and at least $ in, in diameter, is fastened 
to the faceplate and turned. A. recess 
about 14 in. deep and of exactly the sume 
diameter as the box is cut in the soft- 
‘wood, and the bottom of the box inserted 
therein, It must fit very tightly. This op- 
eration is called chucking. 

When this has been done correctly, the 
box will be perfectly centered and can be 
hollowed out without fear of coming 
loose. Use a round-nose chisel and a skew 
chisel for hollowing out the box, and test 
the diameter of the hole with 1 pair of 
inside calipers, Smooth the inside of the 
box with sandpaper; then cut the recess 
in the edge for the id as shown at C. 


THE lid is made of a piece of stock 
about 13% in. thick and $34 in, square 
Mark a circle 3} in, in diameter on the 
face, saw olf the sharp corners, and fasten 
a screw chuck in the eenter of the piece. 
‘Tum the outside of the ld as shown at D, 
then chuck it as shown at £. The lid may 
now be hollowed out and recessed 10 fit 
over the lower part of the box. It should 
fit rather loosely, so that it can be lifted 
off the box with one hand, 
‘The lower part of the box may’ be d 
various ways. It may be inlaid, 
planed so that a number of fat 
sides ot facets are produced. The method 
Chosen here fs reeding, Take a narrow 
strip of paper about 14 in. wide and wrap 
‘around the box. Cut itso that the two 


s0 that two of the division lines coincide 
with the joint 
wood from which the box was made, Lay 
off the twelve divisions on the box. Then 
stand it on a flat surface and draw vertical 
lines with the aid of a steel square at each 


paring ‘chisel, the box being held 
horizontally between the jaws of a vise. 
Smooth with scraper and sandpaper. 

A more accurate way to cut the Teds 
is with a scratch stock, which consists of 
2 piece of steel fastened in a hardwood 
holder as shown at F. A piece of a broken 
saw blade may be filed or ground on an 
emery wheel to the desired shape, As il- 


“A correspondence course? 
—YES 


and be sure it’s 


Justrated in one of the photographs, an 
‘open box is made into which the turned 
body of the cigarette container fits rather 
closely. While shaping a reed with the 
scratch stock, the turning is held securely 
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with a couple of small wooden wedges. 

fa fine hard wood has been used, the 
finish may be merely two or three coals of 
white shellac rubbed down with steel wool 
and powdered pumice stone and oil. Ma- 
hogany, however, may be given a darker 
color by staining it before applying the 
shellac. The box may also be made of less 
expensive woods such as maple or birch. 
In this case the reeded part may be sil- 
vered and the edges of the lid given a coat 
of black lacquer. 

For those who wish to make a some- 
what simpler cigarette box, an alternative 
design is suggested at G in the drawings 


USING WATER COLORS ON | 
GLOSSY PHOTOGRAPHS 


[JS uiicult to color photographic prints | 
with water colors because of the high | 
sloss, but this can be remedied with a litte 
magnesium carbonate—purchased at any | 
rug store for a few cents. Dust it on the 
print and then wipe it off with a piece of 
clean cloth or cotton, and the water colors 
will go on readily.’ Uncolored greeting 
cards and other cards that seem greasy 
from the printer's ink can be successfully 
prepared for liquid colors by this same 
method. And if magnesium carbonate is 
not available, talcum powder will serve 
the same purpose —V. M. Canvex. 
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Sound inventions, patented or unpat- 
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ROCK PICTURES TAUGHT MAN AB C’s 
(Continued from pase 38 


Chinese picture writing, we have to zo back 
to their earlier stazes to'recognize their orizin. 
‘Thus the question mark developed {rom the 
first and ‘last letters of the Latin word 
(questio, meaning question. In ancient man- 
Scripts, you will find it in the form of a 
‘apital Q placed above a small letter. ‘The 
‘exclamation point stems from the Latin word 
4p, meaning joy, and originally was used as 
"capital I placed above 3 small o. The 
dollar sign probably, was adapted from the 
figure 8 denoting a “piece of eight,” or eight 
reales, 2 Spanish coin worth one dollar. The 
pound sterling sien merely is the initial of 
the Latin word libra, meaning pound, and the 
pound-weight sign consists of the first and 
third letters of the sume word. “As for the 
‘plus and minus signs, they. were the arbitrary 
Inventions of Leonardo da Vinci, the great 
Seek ceatury Florentine artist and sien 


“ls, Mos 


R. WISSLER: I thought it would 

Interest you. However, those signs are 
not the only evidences of picture writing in 
‘Our modern script. Several letters of our 
alphabet can be traced to the hieroslyphics 
f the ancients. I will show you that after a 
it. First, 1 want to tell you a little more 
about how picture writing developed. As I 
have said, the oldest kind is the Exyptian, 
which goes back to at least 4000 wc. ‘Then 
came the Babylonian and the related Sume- 
ian, dating from about 3,800 x. and finally 
the Chinese, which originated about 3,000 2. 
‘They are believed to have influenced one 
another, but just how is not quite clear as 


yet, 

‘Mx, Mox: What was Babylonian and 
‘Sumerian writing like? 

‘De. Wisstzn: This is known as cuneiform, 
‘or wedge-shaped, writing because of the pe- 
fullar design of ‘the hieroglyphics.. Though 
‘derived from pictures, like the Exyptian, they 
‘hanged. 30 radically’ in the course of time 
that it is absolutely impossible to recognize 
images of familiar objects in them 

‘Mx. Mox: Can anyone read ancient Baby~ 
fonian? 

‘Da, Wisstrn: Now some scholars can, but 
they have been able to do it only a compara- 
Lively short while. Like Egyptian hieroglyph- 
ies, It remained a closed book for centuries 
‘uni somebody found the key to the mystery, 

‘Mz. Mo: Who discovered it? 


DDR WISSUER: Curiously enous, another 
Young army officer and archeologist, but 
this time an Englishman, Sit Henry Rawlinson. 
His discovery was very different from that 
of Bousard, who found the Rosetta stone 
by accident’ Ravelinson’s achievement’ was 
the result of four years of painstaking study 
‘of an inscription in wedge-shaped characters 
lat which people had gazed in wonder for 
‘more than 2,000 years, and which several 
Scholars before him vainly had tried to de- 
Cipher. It is carved an the face of a rock 
rising to a height of 1,600 feet near Bihistun, 
in northwestern Persia. There it was, for all 
the world to see, but until 1847, when Rawlin~ 
son tackled the translation, nobody had the 
SMightest idea what it meant. 

What did it mean? 

cura: It proved to be an advertise. 
probably the first ever written 


+ All this is news to met 


in slowing 
terms, told the then known world about the 
fame and power of no less a personaze than 
Darius the Great, ruler of the Persian Em- 
pice from S21 to 485 pc. Tt was he who 
elected the clif as an everlasting billboard 
for his personal publicity, and at his command 


the legend was cut into it in Persian, Medic 
(the languaze of the Medes), and Babylonia, 
Rawlinson, because of his profound knowledge 
‘of ancient Persian, to which Medic is related, 
was able to decipher the Babylonian. But 
‘even 30, it was no child's play. It took him 
fn entire year to translate the first two pari 
‘graphs! Three years later, in 1851, he finished 
the job, which sill is considered the greatest 
Single feat in archeology. Since then, hundreds 
‘of Babylonian inscriptions have been deciph- 
‘ered. Among them were some carved on stone 
tablets found by travelers in Persia as early a8 
1472, Their translation, only completed with- 
in the last few years, was of great. interest 
to scientists and created a stir in the religious 
Warld besides, 

Mx, Mox: Why? 

Da. Wissitx: One of those tablets told of 
the Flood as having occurred not 4,000, but 
36,000 years aso! “Another turned out to be 
the story of the Creation, and fixed the time 
at half-million years. before that! SU 

nother gave Noah a Sumerian instead of 
Hebrew: mame, and related how he. and 
‘Adam together hid eaten the forbidden fruit 


ME MOK: Ths, various kinds of picture 
writing you have told me about all 
‘developed in “the Ol World. What of 
‘America? 

‘Dr, Wissten: On this side of the Atlantic 
picture writing, like everything else, originated 
‘uch later, though probably" in independent 
fashion, “The picture writing of the 
(PSM, Ma 
Ick te abou 600 
to Av. 1100, They may have started to write 
carl, but so, fr nothing hus ben found 


rave Experts are faba to 
cles theafayan irogyphicy and se 
sure you it acholny ant the Se 


‘magnitude, The difficulty is that, in the ease 
Gf the ‘Mayan scrip, no, equivalent of the 
Rosetta stone has been discovered, 

Mx, Mox: How did picture writing change 
to alphabetic writing? 

Dx, Wisstex: To understand that thore 
oughly, you must realize that the (wo are 
totally dierent methods of solving the same 
problem. In picture writing, the images, No 
matter how abbreviated or distorted the 
‘may become, represent objects visually, sue 

picture of 4 cow for the spoken’ word 
“cow.” The alphabet, on the other hand, 
developed from phonetic, or sound writing, 
Phonetic writing also bevan by. using. pe= 
tures, but it did so not to represent the objects 
themselves, but the sounds of their names, 
In other ssords, it ts-a system of writing tn 
sound pictures, 

‘Mx, Mox I'am afraid T don’t quite under- 
stand that. 


DDR. WISSLER: Lat me explain. Suppose 
‘we had no writing of any kind, We then 
would start by depicting objects by means 
etimags juts he ancients di for 
‘example, we wanted to set down the spoken 
word "eye," we would draye a pleture of an 
ee. Similarly, if we wished to write the word 
Stan," we would draw a picture of can or & 
pitcher. Is that clear? 

Mx. Mox: Perfectly. 

Dx. Wisstex: Now, suppose that one fine 

in a picture letter toa friend, I should 

‘want to write down the words "T can" mean- 
ng Tam able to. I would draw a picture of 
an eve, followed by a picture of acan or a 
pitcher. That would be a simple form of 
phonetic, or sound writing, The pictures of 
the eve and the can would no longer stand 
for the objects themsclves, but for their 
sounds, Do you understand? 

‘Mu Mok: Quite, (Continued om page 11, 
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Dr, Wisstex: Tt is what children do when 
playing the old game of riddles ealled “rebus.” 
One boy, for instance, will draw a_ picture 
of a pitcher, followed by a picture of 3 man 
Shooting another to death, and finally a 
picture of a date palm. “Read this,” he tells 

playmate. The other boy, after studying it 
solves the puzzle, 

You wrote ‘candidate’ (candi 

Mox: You mean, then, that sound 
writing began like the picture puzzles in this 
rebus game? 

Dx, Wisstee: Absolutely. A striking ex- 
ample has been preserved in an anclent Aztec 
manuscript dating from the tme when the 
Spanish invaders began to convert this race 
to Christianity. ‘The writer ‘wished to, put 
down the words pater noster, literally "Our 
Father,” the Latin title of the Lord's Prayer. 

tees, in those days, sill used picture 
i though they had begun to spell the 
persons and places rebuus fashion. 
But how to depict pater noster? Our author 
found a way out. “He drew a picture of a 
flag, the Aztec word for which Is “pa 
picture of a stone, which is "te" in Azte 
picture of a prickly pear, ealled “noch 
that language; and again a picture of ast 
6 “te.” Together, this spells “patenochte. 
‘Thus be approximated pater neste in sound 
pictures 


R, MOK: When did people start using 
ound wring; Toman Inthe Old 
id? 

‘Wisstan: That is hard to say, because 
it did not begin at any definite time, "There 
was'a long transition period in Egypt and 
tho in China during which sound characters 
rept into pleture. writing. In advanced 

‘pian and Chinese writing there are quite 
‘e number of sound pictures sprinkled among 

val” pictures. ‘True phonetic writings 
mt, a system in. which nothing. except 
mind tymbols was used, is believed to have 
been developed from the later Egyptian hero 
tlyphics by some Semitie people; probably the 
Ancestors of the Canaan 

‘Mx Mox: And how about th 

Dn, Wissurn: That, as [sa was a direct 
outgrowth of phonetic: writing, “It was de- 

sed when someone got Ured of drawing all 
these involved sound pltures and. decided 
the time had come for a drastic short cut 
His was a deliberate invention, just as souch 
fs that of our own modern stenography 
‘This chap revolutionized the whole: buslocss 


M 


habet? 


of writing. 
Mx, Mox: Why do you sty he revolu- 
ionized it? 
R. WISSLER: Because he designed 


‘definite symbols for the relatively few 
sounds made by all human beings in speaking, 
no matter what their language, to replace 


the sound pictures of the infinite number of 
objects and ideas a person might have to 
describe and express in.a lifetime. You should 
bbe particularly grateful to this unknown 
penius. Imagine being a magazine writer in 
the old picture-writing days! It is because of 
him you are dealing with only. twent 
letters instead of with a multitude of hiero- 
flyphics. Tn later Exyptian, there were 1,700 
fof them? 

Ma, Mox: Since you put it that way, I 
fam properly thankful. But what makes you 
0 sure this one man deserves all the credit? 

‘Dx. Wissen: A wealth of evidence shows 
that the alphabet tous invented only ance. 
All alphabets, ancient and modern, are adap- 
lations of that one. And what an invention 

was! Has it ever occurred to you that 
everything we know is locked up in this code 
of twenty-odd little Pi 
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marks? It is the open sesame to civilization. 
AAIl history; the great thoughts of the scien- 
tists, philosophers, writers, and poets of the 
ages; In fact, the sum total of human wisdom 
‘and knowledge has been set forth in hundreds 
of thousands of books, in millions upon mil- 
lions of words—but only in twenty-six letters! 
AST told you in the beginning of our talk, 
the oldest example of alphabetic writing dis- 
covered so far isa brief fragment on a piece 
‘of Canaanite pottery jar found in Palestine 
‘2 few months ago. It was unearthed, to- 
feether with other Canaanite treasures, by Dr, 
Elihu Grant, of Haverford College, ne 

Philadelphia,’ Pa. Experts headed. by Pro 
Romain Butin, of the Catholic University 

Washington, D. C., translated the few dl 

acters as “Children of,” probably part of 
“Children of Israel.” They: placed the age 
fof the scrap of earthenware at 4,000 years, 
Showing the Canaanites used the alphabet 
that Tong ago, But that was not all. The 
discovery enabled them to determine the age 
‘and origin of other, previously found, samples 
of alphabetic: writing. 

Ma. Mox: What were they? 


JR, WISSLER: Tn. 1008, Sir Flinders 
Fettk, famous, 'Briteh atcheslogst, 
{ound a number of inscribed stone tables in 
Saat which es between, Eeypt and, the 
orthern part of Arabi, fost tat of Suet 
ihe Bet of eed Se or Swen 
ey cent den ky 
Ahout dhe meaning of the Insertions, Some 
ven believed: the stones were’ the original 
fiw tablets of Moses "The arrument mally 
fess settled Ist year, when Prof. Martin 
Sprenclings of the Uiveraty ot “Cheaxo, 
‘Shed the frst complete tramsation (PAU, 
Nov. il, p48). Most of the imcrptons Be 
deciphered ‘as prayers to Balaat, am ancient 
Scrltie godieat This fact, of course, proved 
ity antedated Sows. One ofthe imcxptons, 
decording to Dr, Sprengling, was message 
atten by an Arto foreman of copper 
Tine adit was his theory that thls cllow 
ay have invented the siphalet bout 1.909 
Bey ‘Tus seems not to be the cate. Prof, 
Biotin and his swoclates compared the Sinai 
etptis with De Grants cider ample 
or Conauaie writing, aod found the chare 
ices tobe about the same, Before the age 
atthe Petrie and Grant finds had been estab 
fitted, the oldest Known alphatctic writing 
Was that onthe Moabite stone found. in 
{Bes im the icnty of the Dead Sea by a 
German mosonary named Klein, an now in 
Se Touvee Museum, in Pai The Moables, 
by the way, were a Semiic people believed to 
Rave beve the descendants of Lot, the pene: 
fan in the OM Testament story whose wife 
‘Tas luvoed Into pil of sa, This tablet 
{Eien shat Tab han or peas 
tras comered the oldest example of 
icMrtng teen. Sn gos Ste 
‘tthe alphabet, within the last year has 
Bee pushed! back ‘about 1000 years Only 
tie other day, Prot. John Gartana, a Brisk 
tebelrst nae 3 Ghcnes in aye that 
how’ further light on the Disory of 
Mphabetic wetine 
Rin Mor: Wit did he find? 


JR. WISSLER : Some ancien tablets which 

Te has deciphered as messages from the 
Canaanites to the Pharaoh of Exypt, asking 
him to help them keep the Israelites out of 
the Promised Land. 


‘Ms. Mox: Did the first alphabets have 
twenty-six letters ike ours? 
Dr. Wisstrx: No, they had fewer letters, 


because they had no characters for the five 
vowels. ‘The ancient Hebrew alphabet, for 
erample, had twenty-two letters; the extra 


consonant was a special symbol for the sound 
"ch." ‘There are, to this day, no vowels in the 
Hebrew prayerbooks that ‘are used in the 
synagogues; and modern Semitic languages, 
alo, lick the equivalents of our leters a, 

i, 0, and u. ‘This was another shorthand 
trick; one form of modern stenography, the 
Pitman system, uses the same short cut. Now, 
the old Canaanite and Hebrew alphabets were 
‘carried around the Mediterranean countries 
by the Phoenicians, a later Semitic people 
‘who, as you know, were reat traders. That 
Js the reason it was believed for a long time 
that they were the originators of the alphabet. 
We know now that they were nothing of the 
kind; they merely adapted it and spread its 


‘Du, Wassten: ‘The Greeks, Theirs was the 
first complete alphabet. They took over the 
Phoenician characters between 1,000 and 600 
1c. Aside from supplying the vowel, they 
‘changed the alphabet in several ways, Among 

i, they reversed. it 
‘Mox! What do you mean by that? 


JR. WISSLER: All Semitic writing reads 
from right to leit, The Greeks were the 
first to write and read fom le(t to right, as 
wwe do, In the five centuries preceding ‘the 
Christian era, various Italian tribes, notably 
the Etruscans, adopted. and changed the 
Greek alphabet, It'is from them that the 
Romans learned it, and it is the Roman, or 
Latin, version of the alphabet which we have 
inherited, virtually without change, 

Mx. Mox: You said you would explain 
hhow some of the letters of the alphabet can 
be shown to have developed from picture 

iting? 

Du Westen: Right, Take, for example, 
our capital A. ‘The corresponding Jetter in 
Hebrew is called, alrph, Now, the word 
aleph in Hebrew also means “ox.” In Greek, 
the letter A is called alpha, but this, mind 
‘you, is only the name of the letter, and not 
tthe Greek word for ox. In ancient Egyptian 
picture writing, the head of an ox was the 
Symbol for tht word. The hear i tat, 
‘then the alphabet was invented, this symbol, 
sereatly simplified, was selected’ to represent 
the letier Ay which Mill resembles an inverted 
‘ox-head. You see in the beginning, each letter 
was named for a word beginning with it, and 
fat the same time the hieroulyphie for” that 
Word was simplified into that. letter, This 

in Hebrew, is called beth, mean 


Mz. Mox: You have told me how our 
early ‘ancestors, wrote, but not what t 


did they use? 

‘Dx, Wissten: The oldest records are in- 
scribed upon stone tablets, but the ancient 
Exyptians already used papyrus, a kind of 
paper made from the papyrus ‘plant, The 
Romans wrote their oficial proclamations on 
‘oak. boards covered with ‘wax; and their 
‘messases, records, and books on parchment, 
Which is made from sheep and ‘goat. skin, 
‘They sed feather pens; as a matter of fact, 
four word "pea” comes from the Latin penna, 
‘meaning feather, 

Mx. Mok: And how about printing? 

Da. Wisstrr: As you know, printing in 
Europe began in the filteenth century. Guten 
berg printed his first 1438, ‘The type- 
writer on which you will write out this jnter~ 
view was invented by an American named 
‘Sholes in 1868, and in 1800 Mergenthaler, 
alo an American, invented the’ linotype 
machine on which ft will be set in type. 
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veestation « few shreds 0 emas were 
‘discovered in great numbers, Most of them 
belonged to species commonly found in the 
Low Countries, Belzium and Holland, yet 
they were thriving in an altitude of more 
than 14,000 feet above sea level! 

“The ocean bottom off the Bahama 
recently served as the stage setting 
Interesting act in the drama of nem: 
‘There the Atlantic ‘oor i composed of a 
white “mud ealled drewite, "This was former 
Ty thought tobe of coral origin, but it is 
ow known that nemas are a link in the 
chain manufacture 

"An international exped 
suds 
Bahamas, wanted to know if nemas lived ia 
this strange white mud.” Six small sample 
bottles of it were sent to De. Cobb's labora 
tory at Washington for analysis. ‘There it 
Yound that the drewite in these small bottles 
contained hundreds of nemas. 

Among this lot of strange wormlike crea 
tures brought up from the depths of 
tropic sea, there were about 150. hithe 
Unknown ‘species. “Many of these Bahama 
hemas were seen under the microscope to be 
thickly covered 
Hife of the 
these bacteria in some cases that the nemas 
appeared to be covered with fur, These in 
fitesimal creatures are also Believed to be 
playing 2 part in the manufacture of drewite 


(A BARTNERSHIP the that between 
nemas and these bacteria is known 
‘commensalisms”—each of two closely 
fed Hie forme helping the other. In 
ome cases, the nemas actually feed upon 
Certain of ‘the microscopic creatures. Thi 
plained, is not unl 

table m 


‘The latter secure their nourishment from a 


secretion of the microdreanisms, which are 
then passed back into the soil in living con- 
tition, ‘The nemas found in drewite seem 
to perform a similar func 

A'few years azo, Dr. Cobb demonstrated 
that live nemas could be shipped in quantities 
anywhere in the country at moderate cost 
Nemas found in stagnant marine mud at 
‘Wood's Hole, Mass, were shipped by air 
mail in vacuum botiles, packed in dry ice. 

bout the same [Continued om page 116) 
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‘Solipcal pubes, eating of menas 
‘publications, treating of nema in 
ihe lhe ofnew discoveries, were broust out 
‘An immediate elect ofthese activites was 
a yealzatin of the importance of nemas to 
fan nd hs areal wort. Noman wee 
fven a separate phylum, or divion af a= 
fal hile, fo themcves, ike mammals and 


‘Shortly afterward, the Department of Agri- 
culture established at Washington a nema- 
tological laboratory, Dr. Cobb was placed 
in charge of it. Meanwhile some of the larger 
private agricultural interests, like the sugar 
beet and cattle industries, began their own 
studies of nematology. 

Dr. Cobb showed me over the laboratory 
where much work in nematology’ is. being 
one, When a new nema is received at the 
Inboratory, its physical characteristics are 
sqrellly compared. with those of already 
Identified species. For before a, new species 
‘an be given a name, it must be deGnitely 
proved that it is different from all previously 
famed nemas. 


WAS shown the apparatus. by means of 
which nemas are extracted from earth. TL 
rates. on the principle that nemas are 

eavier than water but lighter ‘than sof 

Earth containing nemas is put into. a tall 

rotating cylinder. Water {fun into this at 

nest ice oreo the tendency 
ff nemas to sink, but not enough to preven 
he earth from sinking. ‘THis nemas ae car 
fed to the top of the cylinder, where they 
fre drawn off with the overflowing. wate 
ino fase. vesils. Sediment. from these 

‘tained rough sieve, eaing the emas 

ih 
Tn the Ibeontery 0 umber. of aris are 

engaged. in making peteand-ink drawings 
of'nemas, ‘These are wed for ilstrations in 
textbooks and bulletin, for photomicrographs 

‘femas ‘do. ot. reproduce ‘well in print. 

“Suuios” in which the nemas sit for'teit 

portraits ate” strangely” equipped -aflars. 

Art "making the pcre peta hee 

Subjects through “microscopes ‘These are 

tied at ible eet on hay el rae, 

Independent of the framing 0 ilding 
which the laboratory is located. Thus 

Vibrations caused by trafic on near-by strets 

do not blur the nema’s image ot jonsle the 

ihands of the artists making delicate drawings 

Of the creatures. 


THE right of each microscope is a 

camera lucida, a prismatic device used in 
making enlarged ‘copies of any object. The 
paper on which the nema is being drawn is 
placed $0 that itis in the field of the micro- 
cope. The camera lucida is arranged so that 
it throws the magnified image of the nema 
directly on the paper. So it is only necessary 
for the artist to trace the nema, since object 
and drawing can both be seen’ through the 
‘eyepiece of the instrument. An adjustable 
hneadrest over ‘each microscope enables the 
artist always to have his eyes in the same 
felation to the work. Each of these strange 
litle studios is screened by black shades that 
can be raised or lowered by a foot treadle 
While the artist is at work, without inter- 
upting the work. 


wens of nema-infested 
"that constantly are 
being’ received at thie laboratory trom all 
parts of this country and from many forcizn 
Lands. Many’ of them were familiar garden 
Droducts, such as beets, carrots, or potatoes 
There also were samples of cotton and tobacco 
plant roots infested with nemas. For thic 
range Hie form plays no favorites when it 
comes to preying on living things. From the 


vast wheat and sugarbect fields of the West, 
the great plantations of the South, to the 
smallest suburban kitchen or flower garden, 
they carry on their destru 


the nema found ner the Pols ‘and 
leps of tropic seas. 

‘As an example of how some nemas may 
attack flowers, consider what they do to the 
sweet pea. It is the experience of many small 
Suburban gardeners that this Hower suffers 
from what is called the root-Knot. disease. 
At frst the plants seem to be doing well, but 

spite of unceasing care and attention it 
soon evident that. something’ is "wrong. 
Finally the plants die for no apparent reason. 
If the gardener takes the trouble to uproot 
‘one of the plants he will find its roots grown 
into knots and galls, from which this plant 
disease takes its tame. Tt one of these knots is 
‘eut open, the gardener will find that it harbors 
4 nema commonly known as the gall nema, 

‘Wheat raisers often find themselves plagued 
by Tylenchus tritici, a nema that specalizes 
in preying on cereal crops, This creature 
literally grows up with the plants. Tt usually 
rakes its appearance in felds through the 
agency of seeds Infested with its eggs, Wh 
hee sede are plnted Tench lavas a 
hatched and make their ‘through the 
stalks as they grow, ‘They reach matufty at 
about the same time as the wheat blossoms, 
epositing their eggs in seeds in the blossom 
‘These fall to the ground, and eventually new 
plants spring up, but thee stalls are aio 
infested, as were’ the original seeds, and the 
vicious ‘circle is complete. 


“TERRIBLE damage has boen done in su 
beet fickis by the activities of the sagat- 
Dect ‘nema. This species attacks the beets 
through thelr roots, the result being 4 stunted 
bect with many extra root shoots, 

For the control of nemas that prey on 
rowing things ‘no satisfactory chemical or 
mechanical methods have yet been devised. 
They can, however, be fought with ground 
sanitation or crop rotation, ‘The latter method 
has been adopted with sucess by’ sugar-beet 
raters. Tt war discovered that. sugar. 
femat slnuted lrscly om beets alone tad 
that they did not like other plants,  There- 
fore, the planting of other crops on the beet 
fields after nemas have made their appearance 
tends to starve them out, Tt is a long process, 
though, and often means that three or four 
‘years must ela 
beet crops on 
Infestation. 


between successive su 
lds that have shown heavy 


LANTING nothing but seeds known to be 

free of nema eexs is one way of fighting 
rnemas that prey on wheat crops. These nema 
fare the hardiest of a hardy order of animal 
life. Wheat seeds in storage as long as twenty 
years have been found by research workers 
to be infested with live nema eggs! The 
seeds were dry ‘and withered, and it was 
thought any infestation with which they had 


become afficted was dead. Yet when the 
seeds were moistened, it was seen that the 
ees were alive, 


sulle from nee 
- Among the more important of 
these is the Ascaris, or kidney worm, which 
preys on swine, sti nd 

tures are 
found chiefly in the South. ‘Then. there is 
the stomach or nodular worm, causing what 


Sockmen call an “unthrilty” condition of 
Sheep, which gives them a poor, mean ap- 
peat, sed ‘tequrstiy Bib tea Teak 


nosis, a" disease contracted by people who 


have eaten insulfi- (Continued om page 117; 
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ciently cooked pork, originates with nemas 
infesting the animal from which the meat 
was taken. 

T asked Dr. Cobb how livestock became 
infeed with ema. replied that in | 

either directly or in- 

the ground. As the | 
‘New England grasshoppers swallowed nema 
‘eges by eating leaves of the long-leaved 
plantain, so cattle, sheep, or horses may gulp 
own nema exes that have been laid on grass 
blades in fields or pastures, Sometimes ani- 
mals become infested through what are known 
as intermediate hosts. Earthworms or beetles 
may become infested with nemas, and may be 
accidentally. swallowed by’ grazing animals 
while cropping grass 

In 1902, Charles Wardell Stiles discovered 
12 form of nema named Necator americanus 
literally, the American murderer—better 
Known as the bookworm, ‘It is about one 
third of an inch lonz and scarcely” thicker 
than a small hairpin, Its larvae, living origin- 
ally ally enter the human 

‘of the hands 


intestine and raises a mumerous brood, One | 
patient was found to harbor as many-as 5,000 
hookworms! “The creatures live on the suf- | 
ferer’s blood, and $0 cause anemia, hemor 
rhages, and heart trouble. ‘The ‘digestive 
‘organs become affected and finally the patient, 
ses his mental and 


yookworm disease 
is confined chiely to the river valleys of the 
‘South Atlantic and Gulf States, and the mit- 
ing districts of the West Coast” It is believed 
to have been introduced into this country by 
Negro slaves 


Tn the United States, 


ave been found to be 
effective weapons in the ficht on this terrible 


Tittle creature. ‘They are thytmol, oil of cheno. 
podium, and carbon tetrachloride. The last- 
amed is the newest and most effective of 
the three 


Tt was developed by Dr. Morris 
imal Tndustry of 


water supply and teaching natives of af 
0 0 barefoot-—hae reduced | 


HUS far, no chemical methods as satis 
factory as those wed in fighting bi 
worm have been developed to control nemas 
that attack herds and crops, Stil, nema 
tologists are not discouraged. ‘They feel their 
science is making gratifying progress. Nema: 
logy has been freed from an accumulation 
‘errors. ‘The Importance of nemas as 4 
Separate division of animal life’ finally” has 
been recoxnized by many of the modern 
‘Though it now stands on its own feet, 


nematology still is a new science. Nematolo- 
fists realize that they are standing with their | 
ands on the latch of a door that mays 

‘open atany moment and reveal to them 
new and important secrets of nature, Such 
Secrets hitherto have been locked within the 
‘earth beneath your feet, but when they are 
closed at lat it is believed they may be 
translated into means of creating an cra of 
better growing things im both the animal | 
and vegetable kingdoms. 
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RAISING GAME BIRDS FOR PROFIT 
(Continued from pase 27) 


are used. Pheasants are reared in fields cov. 
ered by a rank growth of clover intermixed 
With other plants. “Swaths are cut. in the 
\esetation and hatching coops placed in these. 
Young birds find shelter and food in the rank 
growth of clover and grass. 

‘The life history of a captive baby pheasant 
begins either in'an incubator or under the 
feathers of a broody hen. It is to supply 
these hens that a poultry section is generally 
2 part of a pheasant farm. 

Eges are collected from laying pheasants 
land placed in a dry, cool cellar to season for 
ten to twelve days.’ This seasoning results in 
more even hatching, and enables enough exes 
to be collected for’a large setting 

‘The mother hen must remai 
from. twenty-three to twenty 
From fifteen to eighteen eaxs are placed in 
a single hatching coop. Constant. vigil is 
Kept to see thatthe mother doesnot develop 

disease oF a crop of lice. 

‘or twenty-four hours after pipping, the 
hen and chicks are left alone. "Next, they 
are removed to the reating field, where the 
young are confined in a run near the coop 
for three days, ‘Then they are given more 
freedom. When four weeks old, their Might 
feathers are clipped for the first time. At the 
age of seven weeks, the birds to be kept for 
breeding stock are again trapped and clipped. 
‘ie to be wed oo in restocking game pre- 
serves are not clipped, but are placed in 
covered pens. Young birds being kept for next 
Year's breeders must be clipped repeatedly. 

‘So far, the use of incubators has resulted 
in a lower percentage of birds from a given 
‘number of eges than if hens were used, but 


the lower cost of artificial incubation makes 
the system attractive. Also, there is less loss 
from disease. Electric hatching as used at the 
‘Massachusetts State Game farm is from sixty 
to seventy-five percent efficient, as compared 
‘with eighty oF ninety for hens 

Tf pheasants other than ringnécks are raised, 
they are Kept separate to. prevent. fighting 
Also, they must be handled as economically as 

Ne because the market for them is 
Himited: One fancy, pheasant specials, who 
sixteen diflerent species, keeps hi 
birds penned up at all times, 

Hungarian partridges are among the other 
same bis that can be rab ces in 

They are descendants of imported birds, 
Tein been found that thee birds ke nearly 
all others, are superior for breeding purposes 
when raised “by hand.” 

Native grouse are too valuable to be reared 
uncovered pens. ‘They are treated much 
ike quail. The young birds have to be ke 

the shade because strong sunlight will kil 
them, The wild turkey is another bird that 
can be raised by hand. Tt is difficult, however, 
to obtain breeders that are of one hundred 
percent wild stock. 

Tt is evident that game bird raising has 
‘come to stay, and that the demand probably 
will become ‘greater as restocking is under 
taken on a wider scale, and the chicken, as 

8 item of food, is more generally replaced 
by game birds, There undoubtedly 
portunity for reaping rich reward, providing 
the game-bird raiser is willing to work i 
telligently and energetically and is not dise 
courazed by epidemics oF other temporary 


STUDY SEA TO PREDICT WEATHER 
(Continued from page 36) 


heavier air, called the monsoon, pours in 
from the Persian Gulf. 

this air were colored brown, one could 
see the monsoon winds rushing toward the 
tip of India. ‘There the stream divides, part 
rolling up the east coast, the rest up the 
Wwest ‘coast. Then the monsoon air stream 
Strikes inland, the eastern streams converse 
‘again, and the reunited ‘monsoon rises over 
the Himalaya Mountains, pouring out its 
rain as it goes. 

When winter comes, the monsoon reverses 
its direction, but drops no water. Instead, 
it brings cool air to the peninsala, ‘This is 
the Important point: the’ Indian “monsoons 

‘through the air than any 


at the head of a valley in the Himala 
foothills, the monsoons drop) more rain tha 
does any other wind anywhere in the world, 
‘An open tank at Cherrapunji would be filed 
to the thirty-five-foot level in a single season! 
In the northern hemisphere, warm ait 
ows along the surface of the earth. and 
sea from subtropie regions toward the polar 
ice fields. Tt concentrates into warm tongues 
and continues into the polar regions at upper 
levels where it cools and returns to lower 
levels. Thus masses of cooled air accumulate 
and finally are expelled southward. A suc~ 
cession of cyclonic storms returns to the earth 
fn the form of rain and snow the water that 
had. been evaporated from the sea. 
“Althouch the amount of rain that falls in 
fa given area can be measured directly, it is 
more difficult to determine the evaporation 
from the sea. Available observations indicate 
a rate of about 27 feet evaporated exch year. 
Tr science can learn more definitely, where 
and in what quantities this evaporated water 
wil be carried inland during a given year, 


forecasters may be able to say with greater 
accuracy where and when it will be delivered 
fon the earth's surface 

Besides making their daily observations at 
La Jolla, the California scientists are study 
ing ‘the temperature records kept by an in 
strument Installed on the S. S, Calateal, 
ying between Calfgnia and | Hawa 

roukhout every run, day and nigh, a pes 
traces on a revolving cylinder a heat and 
cold record of the water twenty’ feet below 
the. surface 

‘Comparison with the records made at 
La ‘Jolla have. indicated 


that” the  tem= 
peraiure movement all the way to Hawaii 
{Sin accord with the trend of the inshore 


record. By taking readings from Japanese 
and Canadian merchant steamer records, the 
‘experts are now trying to extend their data 
twenty years into the past. By this means 
they hope to discover long trends. in sea 
temperature of great significance in establish 
ing. weather cycles. 

From this study of the intertinking ele 
ments that govern rainfall and drought, the 
Scripps Tnititution scientists have evolved 
valuable new method of weather prediction 
hat promises to give accurate forecasts 
ecades in advance, 


CAPTURE GIANT PYTHON 


A nunery-rive-roor python, largest ever 
captured, ‘was recently ‘aught’ by Japanese 
farmers in the Philippine Islands and shipped 
toa Tokio museum. ‘The monster serpent is 
fone of the most formidable in captivity, A 
blow’ from its head or tail would inflict a 
serious injury. Such huge snakes are caught 
with lascos, the reptile's head and tail being 
Stretched out and made fast to tres. 
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GIANT METAL “EARTH” 
(Continued from pose 16 


in the mire of a swamp below. By use of 2 
special composition sponse rubber, this swamp 
iS designed to it will heave and quake realisti- 
cally as the great beasts rock back and forth. 
In the construction of the animals and the 
settings, nearly 1,000 different materials will 
be emplayed. The whole display: will be fire- 
rool. The grottos will be constructed of 
Conerete, Colored. stecl wool will represent 
hanging moss, flaked a 
snow and ice, and all 
eated to make it 


creatures that swam in the seas millions of 
years ago, These mechanical reproductions 
‘will be placed behind narrow aquariums 30 
the spectators will see them moving with real 
live fish swimming in front of them, Waving 
moss in the water will also help create an 
iMlsion of realty 

Lower still, visitors will find mechanical 
tigers, giraffes, and cephants, representing 
‘modern animals, placed in theit hatural sur 
roundings. All told, there will be more than 
180 birds, animals, and fish represented. They 
will ranee from prehistoric fith weighing SOO 
pounds to extinct monsters tipping the scales 
At more than two tons 


'UMBLING down the center of the lower 
half of the globe will be a forty-five-oot 
cascade of ice-water, six feet wide at the top 
And twenty. feet wide at the base. It will 
‘ool the almosphere within the metal globe 
luring the heat of the summer. As the Fair 
isto bast only five months, starting in June, 
1 heating system will be ‘unnecessary 
‘eath the cascade, on cakes of imitation ice, 
Arctic animals—mechanical seals, Polar bears 
and walrines—will be placed. 
few months ag0, such reproductions 
‘because Water 


portant. part 
roechanict! a 
ive devel 


the “construction of the 
Recently, the experts 
olution which 


Practically all the weight of the metal all 
will be located in the lower half of the globe, 
Trside the upper half, a shell of thin copper 
is to represent the sky. Star-shaped openings 
will perforate this copper dome and. behind 
them, during periods of darkness, lights will 
tlitter with varying intensity. Not only will 
the constellations appe firmament, 
hut ‘the mysterious ‘stars, whose 


"winking 
light periodically waxes and wanes in in- 


tensity, will be represented by means of special 
dlimmine rheowtats In three minutes, a 
twenty-four-hour eyele of light and darkness 


is to be reproduced. 
BEBIND the carly-world landscapes which 
will circle the wall around the main floor, 

concealed lighting will create the color effects 
fof sunrise, sunset, and twilight. During dusk, 
the spectators will see pterodactyls, plant 
‘winged creatures of prehistoric times, 60 Bap- 

ing overhead across the darkened sky, sup= 
ported by invisible piano wires 

“The plot of ground upon which the metal 
ball is to be erected will measure 150 feet 
by 150 feet. The base upon which the great 
lobe will rest is to be tem feet high. ‘Besides 
the entrances and enits, it will contain the 
‘main control room {rom which the lectures 
will be broadcast to the earphones and where 
the steam plant and the machinery which 
operates the elevators will be located. 

"The cost of constructing the metal lobe, 
which is 100 feet in diameter, and the strange 

oo it will contain is expected to be between 
$0,000 and $1,000,000. The interior will 
accommodate 1,500 to 2/000 spectators at a 
time. 
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Outlaw Radio Stations Run to Earth 


well as code books and firearms, and arrest 
the operator. "If the raid is suceessful, the 
rum ‘syndicate’s operator will find. himselt 
Table to a maximum fine “of $5,000, oF a 
maximum sentence of five years. And all 
that was 2X0 will be Buta memory. 

The law. is painfully specific in one regard, 
however. Tusays in just so many words that 
unless an operator of an illegal station is 
factually caught in the act of transmitting a 
Message, he cannot be held under the law. 
‘This means in the case of 2XO that a raid 
to be successful must be so timed that it 
corresponds with either the thirteen-minute 
fnterval that 2X0 is on the air in the alter- 
‘noon, starting at 1:30, or the thirteen-minate 
interval it uses in the evening, starting at 
eiuht o'clock. 

"The Government makes its plans accord 
ingly. Putting 2X0 and its equipment and 
‘operator out of commission might be thousht 
faction enough for one diy. But the Govern- 
trent ites to go considerably farther than 
that, 


WITH 20 in its possesion andl the rum 
a vedas radio man ley banda, 
it plans to put one of its crack wireless oper 
ators at the key. He will continue the cun- 
‘versations with 2PG, transmitting orders to 
the syndicate's boats which will lead them 
directly into the arms of the United States 
Coast Guaed. 

‘This is the sort of grand stam that even 
the most blasé sleuths in Uncle Sam's service 
will oat over. It bas been done—not fre- 
‘quently, but often enough to convince the biz 
powers engaged in smuseling that the Govern= 
rent has In its service a few spectalists who 
certainly know their wireless telegraphy, wou, 
equally” important, thele code, 

Tn preparing to swoop down. upon Station 
2X0 land its operator, the raiding. caravan 
proceeds cautfously to the scene. The cars 
ake separate routes and use the Jess-fre 
quented highways.” Every’ precaution is 
Drought into play to avoid detection. 

As the zero hour approaches the raiders 
collect in un unvdercover spot, well shielded 
from publi view, and make ‘ready for the 


Jump. Sometimes this spe i more han 
‘a mile remover feom the ilet station. Some= 
times itis within a few hundred feet. Every= 


thing depends upon the terrain of the countey 
‘oF the layout of the immediate neighbochood, 

In the lead ear—the speedtest of the Tot 
site the radio expert with the field intensity 
apparatus on his lap. The motor of the 
fear is parting, All that is, necessary now 
fre a few signals from 2XO showing that the 

stator of that station has his Ranger on 
the key and is transmitting. Presently the 
sigpals arrive apd the dash is on. 

‘Occupants of the lead car, fist to arrive, 
burst in upon 2XO and bowl over the operator 
from his set. His place is immediately taken 
by: the Government's expert, who has pre- 
‘Viously written out in cade the messages he 
Uesires to transmit to the ships anchored in 
line ‘out at sea, If Ship. Station 2PG is 
transmitting in straight language hen this 
expert takes over the key he replies in like 
manner. Gradually, however, he works into 
code, asking such’ questions as “Are you 
ready?” oF “Is. reception good?” I the 
answers. are satisfactory and reveal no sits 
Picion, be sends out his first bold message: 

“Get 


oing and transfer sacks.” 

Provided the raid is timed correctly 2G 
will answer “Okay” and keep up  renning 
stream of messanes, reporting the transfer of 
liquor staze by stage to. the high-speed 
risers, Finally there arrives the query which 
strikes joy to the heart of the Government’ 
operator—"Ready for getaway. Everythinz 


120 


ear?” 


“Waiting. Come on.” And then the Tespor 


_ radio 
‘quick tuning and gets in touch almost im- 
‘mediately with the Coast Guard cutters that 
are lying in wait, several miles from shore, 
ready for the tip-off. ‘The information needed 
to dipatch those cuiters at top speed in chase 
of the rum-running cruisers is imparted in a 
matter of seconds, The power of 2XO is 
then cut off, and the job completed so far as 
the land forces of Uncle Sam are concerned, 
Af the Coast Guard captures its swift-running 
‘enemy, that’s more glory. If the enemy out~ 
tlistances them in the chase, the liquor will 
bbe_ dumped, 

“The captured radio equipment of Station 
2X0 goes inty a United States warchouse 10 


ithe were to reuse 
it, stay behind the bars, and take his medicine, 
For once the gang has'bailed him out or has 
‘ald is fine he is in their clutches. 

‘These radio operators for rum syndicates 
fare promised, from $100 to $200 a week 
for their services. They seldom collect yore 
than $80 a week, however, and it doesn't d 
any’ good to complain. 

In common with other forms of illicit 
business, the rum empire is well organized. 
Te does ‘not restrict is operations to liquor 
alone. As profitable sidelines it often deals 
fn the smugsling of narcotics and aliens. ‘One 
sult ease full of narcotics, delivered safely 
fom shore, is equal in value’to a ship and its 
Toad of liquor. The syndicate plans to land 
its narcotics first and thas safeguard. tell 
against any possible los of ile ship and wet 
tzvods, Athens desiring to take the easiest way 
In entering this country are promised a safe 
Ianding if they will siz up for thece con 
secutive trips on the rum boats 
in early days, expensive ships of larse ton- 
rage were used in the business. Today" the 
hboats ‘average asa rule net more than a 
bbunvired tons eack, and the loss of several 
of them is no lonzer a death blow to the 
syndicate, Riding these light craft at anchor 
thirty to fifty miles out at sea is am experience 
that only’ the hardiest-sailors can sureiv 
‘These vessels often wait at anchor from to 
weeks to a month or more before they ean 
Safely transfer their contraband to cruisers 
that make the dash for shore, 


MODERN, in every resect and costly, 
too, i the radio apparatus wed by the 
syndicates. Transmitters range in power {rom 
filly to more than five hundred watts and ace 
equipped with special aerials which concen- 
trate the radio waves into beams instead of 
allowing them to scatter. Distances of from 
£800 to 2,000 miles are penetrated with ease. 
As a matter of fact, the syndicates keep 
in touch ‘with theie baats from the port of 
loading to the positions at which they anchor 
(ff the shores of this country. The Bahama 
Islands, east of Florida, and Nova Scoti 
‘especially in the vicinity’ of Halifax, are the 
favorite leading places. The rum runners do 
‘ot operate directly oat of Halilax, however 
‘They use the smaller harbors such’ a: Liver- 
ook, Lanenburs, Shelburne, Meteehan, and 
(OF the many tricks employed by the hise- 
Ting: of the syndicates ia evading capture 
oof their expensive radio equipment, the one 
‘most frequently wed in remote control. On 
fone oceasion the Government inspectors were 
convinced that 2 certain building housed an 


spparnas tha talked trough space to Rum 
Hows They made ‘were tat edo 
coe IN te, iy turned he 
= pected ihe wing ote 
innocent-looking’ short-wave. receiver which 
op amsteur ght i Guclag  foee 

TST etwas move away from the wall 
a siete em he tee 
{atinee Wires were sen tp pa though the 
wal To per, lowe tna toed to 8 
frre whch atin the malt ala, 
ovecton teal no rho Uasarter 
the’ garage."Bat‘in the tle te dese 
{cond Bien trunks Covered ino 

‘They pried open thee trun one aier 
the ther Te the hone hy Tea 
Se sabeat Shenae tana 

las othe fle with a anceatng 
‘chemical was fastened near the vactum tubes 
Set prcauton aia ft, should ibe freak 
i ihe boom of the pie Become overheated 
ithe tuber ‘The penn who bat deve 
the ingenious arangement“Beured iat in 
ttch an event the hen would bene thet 
Or the owe an the a would pred ot 
Shoking ‘he be "The neal a unde? 
thee 


V ANOTHER hunt, a Government agent 

noticed a streak of new ruse neon 
siveich of lawn Curlnty edi to” dit 
Miown about a foot. His hunch proved correct, 
for be found a cable, Following It be came 
toa building near by, and atthe end de 
covered a transmitter, The operating key was 
ier in nother house to which the: wires 
‘an under the Erase 

Hiding it” transitters behind panels 
cor cleverly plastered sifaces which ‘show 
bo traces of tampering ha favorite practice 
fF thowe who" hope toward ‘eft detection, 
Sometimes" the apparatus wil ‘be found ih 
stcel-bared roomy with plenty of weapons 
tsar at hand, Inelading sewed-off shotguns 
fevelvers; and occasionally supa of en 
fast ty mae ts tthe Fer 
ten cre wel prepared with weapons of their 
‘own. Ahouah un battles occ inrequently 
inthe work they never eam tell What the 
set rad wil Beg 

Daring the last siteen months, these secret. 
service squads bave feretedout-and con 
seated eighteen hidden sation which were 
tring operated by rurm or soiugaing sad 
cates 

‘Among the men who deciphered the mes: 
sages ashing from these Mega stations were 
‘experts who. were aces inthe code won Of 
the War Department dering the Work War 
hee trainin im cade sige eat 

‘nem’ ie wow being applied 10 ta 
gangland radio men, sé ~— 

"A year ago, Brat asistance in dees 
the messes was obtained when Department 
fof Justice agents raided « house in Highlands, 
‘N. J., and confiscated for the first time a 
inataal radio codebook, With this as 3 
Sart, the code experts are sai to hve made 
S'perfect recordin reading the. secret mets 
Stes which have been intercepted, 

6D, Terrell rector of the rao evision 
of the ‘Departinent of Commerce, recently 
timated ‘That half “a. hundred nliensed 
Sations operated by criminal bands are in 
cristence around New ‘York City, Others 
ftave been detected along the south Atsatie 
4d Pace coasts, 

'So numerous have they become, he says, 
that thelr menages are actualy crowding the 
fir lines and interfering with Mcensed short 
‘wave stations, including police networks. The 
Governments war on thete outlaw stations 
represents an exciting use of scence in oul 
‘iting the strtasems ef ontaised time. 
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